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CONVAIR 880: Worlds Fastest Jet Passenger Plane! 


Racing with the sun at 615 miles an hour, Convair's 880 Jet-Liner will cut 


your travel time u 
half! The only jet transport designed to operate from hundreds of existing airports, it will brin; 
silent, vibrationless flight to travelers everywhere 


big cities and small 
Convair's 880 Jet-Liner, powered by General Electric CJ-805 engines, will be delivered to leadin 


airlines* for world-wide service beginning in 1959. In this new era of jet transportation, Convair 
luxurious S8O Jet-Liner will be the world’s fastest passenger plane 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


mVAIR BAD 


truly master of the skies! 
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IN PRODUCTION AT STRATOS 


TYPE MB-!I 
AIR CONDITIONER 
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Stratos’ experience with airborne air conditioning systems has been 
applied to a new, lightweight air conditioner designed for use with gas 
turbine compressors such as the MA-1A and MA-2 types. Meeting 
Type MB-1 requirements, the unit is Stratos’ Model GEA120-1. 


Composed of aircraft quality components, the system is packaged 
as a compact unit measuring only 48” x 50” x 30”. The controls — 
connected to the package solely by an electrical cable —can be remotely 
located and, where desired, taken directly into the aircraft. 


For additional data on Stratos’ line of air conditioning systems, write to: 


STRATOS 


A DIVISION OF FAIRCHILD EMGINE & AIRPLAME CORPORATION 


Main Plant: Bay Shore, L. 1., N. Y 


Western Branch: 1800 Rosecrans Ave. Manhatten Beach, Calif Stratos’ Model GEA120-1 air conditioning sys- 


tem being prepared for production test. 











THIN-WALL magnesium casting for the Regulus missile fin 


produced by Dow. 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best—and surest—answer to your problems is 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information, THE DOW CHEMICAL COM- 
PANY, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 





AVIATION CALENDAR 





Apr. 9-l1—lifth W clding Show, Sheraton 
Hotel, Philadelphia, Pa 

Apr. 10—Auction of surplus aircraft hard 
ware, clectrical and clectronic _ parts, 
metals, 10:30 a.m., Grumman Aircraft 
Eengincerng Corp, Warchouse Bldg., 12 
Farmingdale, L. 1, N. ¥ 

Apr. 10-12—National Nuclear lustrumenta 
tion Conference and ‘Third Southeastern 
industrial Instrumentation Exhibit. At 
lanta Biltmore Hotel, Atlanta, Ga 

Apr. 12—Flight ‘Testing of Very High Pe 
formance Airplanes, NACA Presentation, 
Society of E.xpermental ‘Test Pilots, Lan 
caster, Calif 

Apr. 14-16-1957 National Symposium on 
Velemetering, sponsored by the Institute 
of Radio Engineers’ Professional Group 
ou Telemetry and Remote Control, 
Sheraton Hotel, Philadelphia, Pa 

Apr. 15-17—Symposium on Systems for In 
formation Retrieval, sponsored by West 
em Reserve University, Masonic Audito 
rum, Cleveland, Ohio 

Apr. 16-17—Aircraft Ball Bearing Confer 
cence, sponsored by New Departure Divi 
ion, General Motors Corp., Statler Ilo 
tel, Hartford, Conn 

Apr. 16-18—Symposium on Nuclear ‘Tests 
for Nondestructive Testing, Morrison Ho 
tel, Chicago, Hl 

Apr. 22-24—Sccond Annual Jet Engine Hy 
draulics Symposium, Hotel Statler, Ds 
trout, Nlich 

Apr. 23—Niissile Sc sion, New York Section, 
Association of Electrical Engineers, 7:30 
p.m., 33 W. 39th St., New York, N. ¥ 

Apr. 23-25—Annual Convention, Interna 
tional Nirline Navigators Council, Picca 
dilly Hotel, New York 

Apr. 29—Uhird Flight ‘Test Instrumenta 
tion Symposium, Statler Hotel, Los An 


gcles 


Apr. 29-May 2—16th Annual National Con 
ference, Society of Aeronautical Weight 
Engineers, Broadview Hotel, Wichita 

Apr. 30—Atlantic Rate Commodity Rat 

(Continued on page 6) 
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One in a series about users of Phillips 66 Aviation Products 


Phillips 66 


LOOKS AHEAD 


with 


BRANIFF 


The new “El Dorado” has an operational non-stop capacity 
of more than 5,000 miles. Reduction of noise and vibra- 
tion, weather mapping radar and combination first class- 
air coach service are features of the new “E! Dorado”. 


Braniff's new 707 jet transports will permit these typical 
flying schedules: Dallas-Chicago, 1 hr., 38 min.; Houston- 


Chicago, 1 hr., 53 min.; Fort Worth-Washington, D. C., 


2 hr., 15 min.; Dallas-New York, 2 hr., 36 min. 











Improved service for today and in the future is the 
goal of Braniff International Airways’ $83 million 
aircraft expansion program. Recently, Braniff placed 
the new DC-7C “El Dorado” in domestic service and 
plans to put these 350-mile-an-hour liners into inter- 
national service in 1957. In addition, Braniff has 
ordered 9 Lockheed Electra Turbo props for delivery 
in 1959 and five Boeing 707 jet transports for 
delivery in 1959 and 1960. 


@ Today, Phillips 66 Aviation Gasoline gives 
dependable, efficient performance to Braniff 
and other leading air lines, as well as to the 
military air services. 

In step with the future, Phillips is a leading 
producer of super performance Jet Fuels for 
the latest designs in turbo-props and jets 
And Phillips research continues to lead the 
way for development of fuels for the aircraft 
of tomorrow. 


AVIATION DIVISION e¢ PHILLIPS PETROLEUM COMPANY e¢ BARTLESVILLE, OKLAHOMA 


£ 
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NEW 


“TAPE-ON” SURFACE 
TEMPERATURE RESISTORS 


for Temperature Telemetering 


NO THICKER THAN A PIECE OF TAPE 
OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 
AVAILABLE IN VARIOUS RANGES FROM —300° to + 400°F. 
@ RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 
@ NO HOLES TO ORILL— QUICK AND EASY "TAPE-ON" INSTALLATION 


Trans-Sonics Type 1371 “Tape-on” Surface Temperature 
Resistors are precision resistance thermometers with a platinum 
resistance winding as the sensing element. These resistors which 
are no thicker than a piece of tape may be applied to any surface 
whose temperatures are to be measured. In a commutation circuit, 
they modulate standard telemetering transmitters without ampli- 
fication. The new Type 1371 “Tape-on” Surface Temperature 
Resistors may be added to an installation using other Trans-Sonics 
temperature transducers without any further circuit modification. 
Each resistor is furnished with 6” long fibreglas-covered constantan 
leads, Write for Bulletin 1371 to Trans-Sonics, Inc., Dept. 7 


*Reg. Trademork 





SPECIFICATIONS 


SIZE: %" x %” 


Acevracy: *2% of full scale range 


INSTANT 
INSTALLATION 


Precision: *0.5% of full scale range 


Maximum Centinveus Current: 20 ma rms 


(averaged over | second) | 


Environmental Operation Conditions 
Vibration: 1” double amplitude, 
0 to 22 cps * 25g, 22 to 2000 cps 


Shock: 100g in ony direction, per para- 
graph 4.15.1 of MIL-E-5272A (10 
milliseconds shock) 

As easy to apply 

as a thumb print. 











For Transducers, See Trans-Sonics 


Tnans-Sonic, Juc. 


P. O. BOX 328 LEXINGTON 73, MASSACHUSETTS 
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Continued from page 4) 


Board ne International Air | rans 
port Assn., Torquay Devonshire, Eng 
land 

Apr. 30—hlectronics Make the Helicopter 
ly, annual section meeting, New York 
Section, American Institute of Electrical 
Engineers, 7:30 p.m., 33 W. 39th St 
New York, N. Y 

May 1-3—Spring Meetimg and Exhibit So 
ciety for Experimental Stress Analysis 
Hotel Statler, Boston, Mass 

May 5-8—1957 Convention American Ass 
ciation of Airport Executives, Shamroch 
Hilton Hotel, Houston, Tex 

May 6-8—25th Annual Meeting, Acro Medi 
cal Assu., Shirley Savoy Hotel, Denver 
Colo 

May 7-9—Electrical Engineering Aspects of 
Aircraft and Missiles, American Institute 
of Electrical Engineers, Biltmore Hotel, 
Dayton, Ohio. 

May 8-11—13th Annual National Forum 
American Ileclcopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 13-15—National Conference on Acro 
nautical Electronics, Sponsored by th 
Institute of Radio Engineers, Dayton 
Ohio 

May 15-17—Jct Age \irport Conference, 
Air Transport Division, \merican Society 
of Civil Engineers, Park-Sheraton Hotel 
New York 

May 20—Sixth Annual Aviation Fire Safety 
Semimar, National Fire Protection Assn 
Hotel Statler, Los Angeles, Calif. 

May 24-June 2—22nd Paris Air Show, So 
ciety of French Aircraft Constructors, Le 
Bourget Airport, Paris 

June 1—Sth Annual Maintenance and Oper 
ations Meeting for Business and Execu 
tive Aircraft Owners, sponsored — by 
Reading Aviation Service, Reading Muni: 
ipal Airport, Pa 

June 1-9—First Annual National Aviation 
Trade Show, Monmouth County (NJ 
\irport 

June 17-20—National Summer Meeting, In 
stitute of the Aeronautical Sciences, Bilt 
more Hotel, Los Angeles, Calif 

June 23-25—29th Annual Meeting, Aviation 
Distributors & Manufacturers Assn, ‘Th 
Broadmoor, Colorado Springs, Colo 

June 24—Sovict National Aviation Day 
\loscow 

July 2-11—24th National Soaring Contest 
Klinira, N.Y 

July 12-13—British Lockheed International 
\crobatic Competition, the National Ait 
Races (third round) and the King’s Cup 
Air Race, Coventry Civil Aerodrome 
Bagington, England 

Aug. 20-23—W estern I lectronix Show 
Convention, Cow Palace, San Francisc 
Calif 

Sept. 1-6—Sixth International Acronautica 
Conference, Royal Acronautical Socict 
ind Institute of the Aeronautical Sciences 
Folkstone and London, England 

Sept. 2-8-1957 Flving Display, Society of 
British Aircraft Constructors, Farnbor 
ough, England 

Nov. 7-8—Weapons System Management 
Meeting, Statler-Hilton Hotel, Dallas 

Dec. 17—Wright Brothers Lecture, De part 
ment of Commerce Auditorium, Wash 
ington, D.C 
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LINEAR KEEPS THE SERVE 
IN SERVO-SYSTEMS 
with Jet-Age ""O”" Rings 








Flight control of jet-age global aircraft takes more than human 
horsepower—it requires servo-systems which must perform under 
critical conditions over long periods of continuous operation. LINEAR 
has developed “O” rings and seals that keep the serve in servo- 
systems—to keep these planes in the air longer—safely. 

For these critical requirements, LINEAR developed precision “O" 
rings molded of the newest elastomers to meet the most rigid speci- 
fications. They will withstand temperatures of from —130° to 550°F 
—give long service life under severe mechanical abuse—and will 
withstand the destructive action of such fluids as silicate and phos- 
phate esters, hydrocarbons and synthetic lubricants. 

When it's a sealing problem, call on LINEAR or one of its agents 
for engineering assistance. . . 
and be sure to specify LINEAR ‘‘O"’ Rings. 
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TRANS WORLD AIRLINES GETS SAFE, FAST RESULTS 
WITH FAULTLESS CASTER EQUIPPED ENGINE STANDS 


7 


Huge Super Constellation engines are easily moved 
on Faultless Casters several hundred feet to the TWA 
overhaul area. There they are transferred to special 
Faultless Castered stands, allowing engines to be 
rotated horizontally or vertically for maximum acces- 
sibility. The engines and stands move along a produc- 
tion line of several stations where specific work is 
done on them. As many as 80 engines are on stands 
at one time. Faultless Casters not only permit fast 
material handling but the 242” wheel face protects the 
plant’s floors, The advantages of this type of material 
handling equipment are numerous, since the convey- 
ance provides a combined work stand and storage 
dolly. Your local Faultless Industrial Distributor can 
recommend similar time and money saving methods 
for you, no obligation. 


Two of many Shock Absorbing 
AIRMASTER Casters produced 
for the Aviation Industry 


Made in ac- 
cordance with 
Military Speci- 
fications. Write 
for specifica- 
tion data. 


CASTERS 


AIRMASTER 

Series 600 

Favitiess Cas- 

ter cut-awey 

te show twe 

full rews of 

hardened bearings 

swiveling around 

large diameter 
raceways. 


Roller bearing, Vul- 
canized Rubber Tired 
Wheel shown. Semi- 
Steel, Drawn Steel or 

Plaskite wheels are alse 
aveilable te suit load and 
floer requirements. 


P22, Ao 
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TWA Martin being re-assembied, with Favitiess Casiered 
transport and overhaul! stands in foreground 








3 FEATURES exctusive wiTH 
AIRMASTER CASTERS 


~ 


SHOCK ABSORBING 


@ Sheck-Absorbing Spring 
Action parallel to the center line 
of King Bolt to balance the load 
and eliow wheel te be in con- 
tect with fleer at all times, re- 
gardiess of rough fleors or 
bumpy terrain. t 6 


Caster wheels of stand-@ 

ard design are easily inter- 
changeable with stock wheels 
te minimize maintenance 
and “dewn" time. 


* Spring Action Caster continues to func- 
tion as conventional Caster in case over- 
load exceeds maximum spring load 
rating. An important safety factor to 
lead and operators 








“U.S. NAVY PHOTO 


With maximum separation of five feet between 
each plane, the ‘‘Blue Angels’’ demonstrate pre- 
cision tactical techniques of naval aviation at 
speeds of 500 mph and better. This famous team 
of Navy pilots has thrilled millions of aviation 
enthusiasts with its ‘‘minimum altitude’’ per- 
formances of close order precision flying. 


To a constantly increasing number of manufac- 
turers, particularly aircraft and jet engine builders, 
moving metal by The Cincinnati Milling Machine 
Company’s Hydroforming and Hydrospinning 
processes is equally dramatic. Formerly difficult- 
to-make aircraft, engine, missile and other com- 
ponents are being produced in rapid development 
time .. . with savings of 50% and more in tooling, 
materials and labor. These part shapes range from 
simple to highly complex, formed from a wide 
range of metals. For detailed information on 
Hydroforming and Hydrospinning, call in a 
Process Machinery Division field engineer. 


CINCINNATI® 19” HYDROFORM® 


JET ENGINE PART of 22 gage Inconel, Hydro- 
formed in two operations. A punch, contoured to 
the part shape, and a simple drow ring, were the 
only tools required. Hydroform machines are 
built in 8”, 12”, 19”, 23”, 26” and 32” sizes. 


NOZZLE, Hydrospun from a wrapped and welded 

tube (shown at right) of AISI 4130 steel in four 

passes. Hydrospun parts, having undergone a CINCINNATI 42” x 50° HYDROSPIN 
severe shear deformation, possess increased 

strength, hardness and resistance to fatigue. 





CINCI “*NATI 


Hydroform - Hydrospin 








mRmeOewe SNAP SWITCH &€ MFC. CO. 


A pilot firmly prods a panel button: Wingtip tanks 
fall clear —or, perhaps, fire-choking fog explodes into 
a burning engine compartment. He knows what to 
expect and rely on, because a tough, tiny Electro-Snap 
iircraft switch is behind the panel. 
Regardless of G-loading, temperature, speed, altitude, 
or weather conditions, Electro-Snap switches deliver 
a known performance for a known number of operations 
.make certain of safe functioning for a predictable 
period of time. 
This same predictability is built into every Electro- 
Snap switch—aircraft or industrial—though the jobs 
they do may not always be so critical. In any case, 
reliability is delivered with the minimum size, weight 
and cost consistent with the job requirements. 
Electro-Snap ‘‘standard”’ switches are available for 
most requirements, and our engineered “‘specials”’ 
are solving many unique problems. If you have a 
switching problem, send it to us; our engineers will 
work with you closely in producing it in any quantity 
economically. Tu1s Is Our ONLY Business! 


SENO US YOUR SWITCHING PROBLEMS 
and write for catalog details on our 
» standard switches. .TODAY 


ELECTRO-SNAP SWITCH 4&4 MFG. CO. 
4232 West Lake Street 


_y Chicago 24, lilinois 
ey 


1-8 Original 
1-43 - stable-Arm Landin EF-3 Sealed A 9 
6 Gear Switch ° Sub Miniature ap ed 
LA 


Satety Switch 


HS-20 ' Self-De-icer” 10-7 Rotary iy we J2-4 Sealed 
Switch Positive Shaft Sea OPOT 4 Crt 
vr Vind 
HS-25 Rocket 








OPERATION from -40° to + 80°F 


As officer in charge of the Air Section of the Army's Arctic Indoctrination 
School, Capt. Foy R. Ketchersid became intimately acquainted with the 


first Bell helicopter ever sent to Alaska 


During nine months of 1953-4, he logged over 500 hours in this 
‘copter, flying in the worst sort of weather with temperatures ranging from 
40° below to 80° above. On one occasion he even flew with the thermo- 
meter registering -60°. The Bell, he reports, showed infinite stamina and 
a much better than human ability to withstand cold and adverse weather, 

A bomber pilot in both Europe and the Pacific during World 
War II, Capt. Ketchersid returned to service with the Oklahoma 
National Guard at the outbreak of Korean hostilities. 


With over 1500 hours fixed and 1600 hours 
rotary-wing experience to his credit, he is a 
Senior Army Aviator and typical of the officers 
who are devoting their careers to building the 
strength and efficiency of Army Aviation at the 
Army Aviation Center, Fr. Rucker, Alabama. 


Helicopter flight and mechanical train- 
ing are available to qualified personnel 
at the U. S. Army Aviation School, 
Ft. Rucker, Alabama. 


LL 


MeliciyH 1 con? 


FT. WORTH, TEX#S 
Subsidiary of Bell Aircraft Corp 











Two-Hundred-Million-Year-Old Inertial Navigator 


Eons aco the fly had two sets of wings. His second set of the interest of an inertial-guidance-systems Engineer. We 


wings shrivelled into the vibrating gyros entomologists construct inertial guidance systems. Those bearing the 


call halteres. The fly now flies with his own inertial guid- Litton Industries name have a simplicity of design and 


ance system, efficient enough for his needs and marvel- compactness unsurpassed in this complex field. They are 


ously compact. Our interest in the anatomy of the fly is designed to function at Mach Numbers that are classified. 
d r 


LITTON INDUSTRIES BEVERLY HILLS, CALIFORNIA 


Plants and Laboratories in California, Maryland, Indiana and New York 


RADAR AND COUNTERMEASURES INERTIAL CUIDANCE PRECISION COMPONENTS 


DIGITAL COMPUTERS AND CONTROLS 
SERVOMECHANISMS SPACE SIMULATION RESEARCH 


MICROWAVE POWER TUBES AUTOMATIC DATA PROCESSING SYSTEMS 


12 





YOU SELL TIME 


ee 


---and so do WE ! 


Time is what sells tickets in the aviation industry ... because precious time is saved by 
air travel. Sinclair too, sells savings in time, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves time on the ground through reduced maintenance and overhaul... and in the 
air it saves time by permitting the full utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U.S. is supplied 
by Sinclair, No better proof of dependable time-savings could be cited. 


SINCLAIR AIRCRAFT OILS 


SINCLAIR REFINING COMPANY, AVIATION SALES, 600 FIFTH AVENUE. NEW YORK 20. N.Y, 
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NEW AIRBORNE STARTING CAPACITOR 


75% LIGHTER 


- HAS TWICE THE CAPACITY AT TRIPLE 


We got inte the custom capacitor 
and vf. filter 
wanted lighter, smaller, more efh 
cient capacitors and filters for our 
finial 


aircraft moters and couldn't 


any. So we began making our own. 


Mylar 


special conductor, we have been 


Using 
able to make dramatic reductions 
in capacitor size and weight, while 
maintaining ov increasing capacity 
and dielectric strength, The exam 


ple ahove is ty pou al 


Dried and proved on our own 
these 
\irborne capacitors are now avail 


motors, new miniaturized 


LINEATOR® ROTORAC® 


business because we 


e 
AIRBORNE 
CAPACITOR 


2‘, 07. 


able to help reduce the weight and 
bulk of your components. Vacuum 
impregnated with polyamide resin 
and hermetically sealed im drawn 
steel Airborne 


have excellent resistance to vibra- 


cans, capacitors 
tion, fungi. salt spray and humid 
ity and retain their electrical 
characteristics throughout the tem- 
perature range 69° te 4-300 I. 
They meet government. specifica 
tions Jan-C-25, MIL-1-O181B and 
VIIL-M-8609, 

Send for quotations on Airborne 
custom miniaturized capacitors 
miniaturized orf, 


and = Airborne 


filters. 


TRIM TROL® 


AIRBORNE 


AIRBORNE 


ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 


Represented in Canada by 


WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 


B 
OLD-STYLE 
CAPACITOR 


THE VOLTAGE 





a 
Airborne Mini- o1d Sty 
aturized Capacitor Capec 





1% «1% in. diam. 2%2% «2% in. 





Capacity . 


9.5 mid t 10% 5 mid + 10% 





Dielectric 


Mylar Paper 





Dielectric 


Strength .... 








Temp. Range. . 


—65° to +300°F. —65° to + 160°F 











ROTORETTE® 


ANGLGEAR 


12, Ont. 


ROTOL( 


NEW AIRBORNE CATALOG 


For information on Awborne’s other prod 
scts — electro mechanical actuators, fee! 
systems, and electr motors—write for a 
opy of Catalog #5 
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“re: Your shopment on the 5...” 


Some people still send communications 
one character at a time. 


Others use DATAFAX—the fast 
Stewart-Warner electronic way to 
transmit all data over telephone lines. 


Datafax transmits and records any 
material: correspondence, drawings, 
pictures, printed matter, even hand- 
written notes. And since copies are 
exact duplicate images of the original, 
chance for error is eliminated. 








Cost? 
Automatic transmission and recording 
eliminate need for full-time operator; 
recorders will even respond to trans- 
missions sent after office is closed. 
Datafax also eliminates retyping, 
proofreading, intermediate handling, 
intransit delays—and their clerical 
costs. The clear, smudge-proof, perma- 
nent Datafax copy costs less than 2¢ 
for a letter-sized unit, plus pro rata 
line charge. 

Chances are your operations. ..reser- 


vations... maintenance and accounting 
procedures have outgrown Primitive 
Communications. If so, you'll want to 
find out about Datafax. First, send for 
your copy of the free Datafax bulletin. 
Write: Stewart-Warner Electronics, 
Dept. 14, 1300 North Kostner Ave., 
Chicago 51, Illinois. 


TT] ELECTRONICS 





SILASTIL protects alien packages on B-58 


NAME 


Get latest data on Silastic 
Mail coupon today 


Dow Corning Corporation, Dept. 0916 
Midland, Michigan. 


Please send me latest data on Silastic 





COMPANY 








wy M REG.U.B.PAT.OFF, 


first in silicones 


Silastic parts are used in 
many of the fire control 
electronic “packages” on 
Convair’'s new 868-58 
Hustler because they 
remain resilient at both 
high and low tempera- 
tures. Some of the parts 
touch miniature tubes 
that operate at 350 F 
Others are subjected to 
oven-hot “cooling” air 
All must withstand severe 
vibration at temperatures 
as low as —65F when 
the equipment is not in 
use during high altitude 
flight. Designer and pro- 
ducer Emerson 
Electric Manufacturing 
Company, St. Louis 


SILASTIC,* Dow Corning’s silicone rubber, can be used 
in many different ways to improve the protection and 
performance of delicate electrical and electronic equip- 
ment. Whether used in the form of seals, cable clamps, 
grommets, encapsulating or potting compounds, plugs, 
gaskets, feed throughs, or wire and cable insulation, 
SILASTIC offers amazing thermal stability, excellent 
dielectric strength and superior resistance to moisture, 
ozone, corona, corrosive atmospheres. Write for complete 
data or contact your rubber supplier. 


Typical Properties of Silastic for Electrical Use 


Temperature range, °F —130 to 500 
Tensile strength, psi 600 to 900 
Elongation, % 150 to 300 
Insulation Resistance, megohms/1000 ft. 1000 to 3000 
Dielectric strength, volts ‘mil. 300 to 500 


Dielectric Constant, 10° cycles per 
second, nominal 3.2 


' 
' 
‘ 
' 
' 
' 
' 
‘ 
' 
‘ 
‘ 
' 
' 
' 
‘ 
' 
' 
‘ 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





VERSATILE TYPE 6885 


PRESSURE 
SWITCH 


ONE BASIC DESIGN 
COVERS THE FULL RANGE 
OF APPLICATIONS 


ApjusTaeeT nance pi? O28 to4psi «2-10 pst «10-0 pel 80-180 pal 180-00 pel 800-800 pel C0018 3,000 pe = ying 


Y 1 t 3% 0t100 0 «624% 0t600 24% 01800 +60 to 
{Under eit teat cenaltions) =1 pel 2's pal setting Fei etties rapt bey psi setting psi setting psi setting 2050 pal setting estates reages 
pope a = 500 ps! 100 psi wt yy FA 1 me or 4,500 4 4 or 4.500 pol 4,500 ps! 4,500 psi 250 psi 


PRESSURE 750 psi = 450 psi 1,000 or 7,500 psi (as required) 7,800 psi 450 ps! 


TEMPERATURE 
Ha —78° F. to + 290°. 


VIBRATION Up te 2,000 eps at 40 g. Exceeds MIL-£-6272A Procedure | 


Switch Proper ~ 2 Diameter, Length 4%”. Mounting Bracket to Suit Application it: ee 


OVERALL 
DIMENSIONS 
WEIGHT 9 Ounces 16 Ounces 


po a 30 Volts, 2.5 Amperes inductive Load at 50,000 Feet 


This pressure actuated switch is particularly designed for aircraft, rockets and 
missiles to control electrical circuits whenever the system pressure deviates 
from a specified value. 

Integral vibration isolation between mounting bracket and switch body con- 
tributes greatly to exceptional performance under vibration and shock condi- 
tions. Switch performance remains well within the tolerance limits given in the 
above table. 

The Type 6885 incorporates an enclosed snap-action switch, actuated by the 
movement of a limp diaphragm. External adjustment of the control set-point is 
easy with the unit installed for operation. Mounting position does not affect 
calibration, nor can pressures above the switch adjustment range deflect the 
diaphragm. The switch is immune to standard aircraft fluids and to corrosive 
media like oxidizers, rocket fuels, or Mil-O-7808 oil. Only Teflon and aluminum 
contact the pressure medium 

An alternate Type 6885 Pressure Switch has two independent sensing and 
switch elements inside two housings with a single electrical connector and one 
pressure port. The Type 6885 can also be supplied with two electrical switches 
for double-pole, double-throw, non-simultaneous actuation. 

The wide range of operating pressures and functional perfection under vibration 
obtainable with the Type 6885 Pressure Switch recommends it for a varicty of 
airborne applications. For engineering counsel, please address your inquiry to 


our headquarters plant, Danbury, Conn s 


MAXWELL MANNING, MAXWELL & MOORE, INC. 
AIRCRAFT PRODUCTS DIVISION - DANBURY, CONNECTICUT - INGLEWOOD, CALIFORNIA 
OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS © ELECTRONIC AMPLIFIERS 


PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS + PRESSURE GAUGES * THERMOCOUPLES 
HYDRAULIC VALVES + JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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LOCKHEED MODEL 1649 > 
LUXURY LINER! - 
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Western Gear's wing flap system on 

Lockheed’s newest and largest luxury liner, 
Model 1649, using ball screws to actuate 

335 sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 

both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight. 


Assignment to design and construct such important 
control systems is evidence of Lockheed faith in Western 


Gear. Western Gear equipment is aboard virtually 

every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
recommendations. Address General Offices, 

Western Gear, P.O. Box 182, Lynwood, California. 


“The difference is reliability” « Since 1888 


PLANTS AT LYNWOOD, PASADENA, BELMONT. SAN FRANCISCO (CALIF) 
SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 
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P North American studies ion propulsion; USAF aims at Mach 10 
manned vehicles. 
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> Reversible propellers help trim runway crashes; near miss reports 
remain dangerously high 
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COVER: Marine Sikorsky HR2S-1 experiments with external lift of a sectional 
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B.F. Goodrich zipper seals 
tight, zips open fast 


With only a zip, mechanic can get in and out of B. F. Goodrich fume 
curtain on McDonnell’s F2H 


B. F. Goodrich Pressure Sealing Zippers seal out dirt, 
fumes, and liquids—yet zip open in seconds for access. 

Notice above how molded rubber lips overlap with 
hairline precision. They form a seal that tightens under 
external pressure and withstands any pressure up to the 
maximum strength of the zipper itself. 

Pressure Sealing Zippers, which are made only by 
B. F. Goodrich, are used for air ducts, inspection ports, 
access doors, aileron gap seals and dozens of other uses. 


We're sure there's one for you. 
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Baggage panels on Lockheed’s Super Connies zip open for servicing 
in 33 places, provide strong, safe bulkheads 





BFG Pressure Sealing 
Zippers come in three 
basic styles, (left) de- 
signed to solve nearly 
any tricky sealing 


t 
problem. Write for 


CLOSED OPEN SEPARATING 


seated so ONE END free folder 











B.EGoodrich Aviation Products 


A division of The B.F. Goodrich Company, Akron, Ohio 
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The Value of Research 


l'oday we are flying a covey of Mach 2 fighters and 
a supersonic bomber that can run away from the early 
gencration of Mach | interceptors. ‘Vhe North Ameri 


can F-107, the Republic F-105A, the Grumman FIIF-1F 


and the Lockheed F 104A are all fighting machines in 
the Mach 2 class. ‘The Convair B-58 Hustler is the first 
truly supersonic bomber in the world. ‘Vhe U.S. also 
was the first to fly both land and carrier-based fighters 
capable of Mach 1 in level flight—USAF’s North Ameri 
can F-100 and Navy's Douglas F4D. It also produced 
the first 1,000 mph. carrier-based fighter in the Chance 
Vought F8U-1 Crusader. 

All of these achievements during the past three vears 
are the very practical fruit of the high speed research 
aircraft program begun 12 years ago under the joint 
sponsorship of the Air Force, Navy and the National 
Advisory Committee for Acronautics and skillfully exe 
cuted by a quartet of airframe manufacturers, two pio 
neers in modern applications of rocket power and a score 
of military and civilian test pilots. 

\t a time when the value of various types of aero 
nautical research activity are being skeptically questioned 
by “Johnnies come lately” to the aircraft and missile 


ficld, it might be wise to look at the record of the joint 
high speed aircraft research program over the past decade 
It was a costly program both in dollars (probably close 
Four pilots lost their lives 


to $100 million) and in lives. 
in the research aircraft series—Howard Lilly of NACA, 
Jean Zeigler of Bell Aircraft Corp., and two USAF pilots 
from the Flight ‘Test Center at Edwards AFB, Capt 
Milburn Apt and Maj. Raymond A. Popson 

he research aircraft program was originally conceived 
in 1943 by Gen. Henry H. Amold when he was chicf 
of the Army Air Forces in World War II and Dr. George 
W.. Lewis then director of NACA who at that early date 
were already envisioning the attainment of supersonic 
flight in the next decade. 

By the end of the war in 1945, it had solidified into 
a firm program that was to write the basic technical 
history of the supersonic era of piloted flight. 

‘The complete list of people who made major con 
tributions to this program during the subsequent 10 
vears 1s too long for mention here. Among its leaders, 
however, were 

In the early phase, John Stack of NACA who also 
supplemented the flight program with the development 
of the transomic wind tunnel; Ezra Kotcher of Wright 
Ficld, Tom ‘Tyra and Fk. W. Conlin of the Navy Bureau 
of Acronautics; the Bell Aircraft Corp. team of Larry 
Bell and Bob Woods, and the Douglas engineering effort 
spearheaded at El Segundo by Ed Heineman and at 
Santa Monica by Ed Burton. 

In the rocket power developments that were to prove 
decisive in pushing the research aircraft all the way to 
Mach 3, the work of Jim Wylde of Reaction Motors 
Inc. on regenerative cooling and the Curtiss-Wright 
group that developed the first practical rocket throttle 
controls were vital. Other key men included Carl 
Reichert chief of the aircraft laboratory at Wrnght Air 
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Development Center and Bob Stanley, then with Bell, 
who developed the mother plane drop technique that 
contributed so much to the useful high speed data yield 
ing runs of the hottest research aircraft. ‘The work of 
Maj. Gen. Al Boyd and Brig. Gen. Stan Holtoner, who 
were the successive commanders of the USAF Flight 
Test Center at Edwards AFB, and Walt Williams, who 
headed the NACA flight section at Edwards also pro 
vided a sound foundation for the program operations 
Among the pilots who contributed so much to extending 
the frontier of piloted flight were Chuck Yaeger, Pete 
K-verest, Scott Crossfield, Joe Walker, Herbert Hoover, 
Kit Murray, Bill Bridgeman, Iven Kincheloe and others 

Finally about 15 aircraft were included in the program 
including some not originally planned for this work, such 
as a specially instrumented B-47 operated by NACA to 
investigate high speed load problems and aero-clasticity, 
and the Convair XF-99A that was used most successfully 
in pioneering the delta wing designs now proved out 
in the F-102 and F-106 all-weather supersonic intercep 
tors, and the B-58 supersonic bomber. The Bell X 1 
series and the Douglas D.558-11 proved to be the work 
horses of the specially designed research types. “The 1 
was the first aircraft in the world to reach the speed of 
sound, the Skyrocket was the first to hit Mach 2 and 
the X-1A was the first to hit Mach 2.5 

The X-2 recently completed the current phase of the 
program by reaching Mach 3 before going out of control 
and crashing. Less spectacular, but equally productive, 
were the Bell X-5 with variable sweep wing that explored 
the first 60 degree sweepback data, the Northrop X4 
that tackled stability and control problems of tailless an 
craft in the low transonic range and the Douglas X 3 
that provided extremely valuable data on the new phe 
nomena of inertial coupling 

Another important feature of this program was the 
speed with which data obtained from the high speed 
flights was fed back into the industry design and cng) 
necring system. From the first supersonic flight of the 
Bell X-] at 70,000 ft. in 1947 to the first flight of 
the first truly supersonic operational fighter—the North 
American F.100—in 1953 was only six years. ‘Today, 
fighters can maneuver at the 70,000 ft. altitude that the 
X-1 barely touched in a maximum climb 

Ihe last fatal flight of the Bell X-2 that hit a maximum 
speed of 2,178 mph. brought to a close the high speed 
research aircraft program as it was originally conceived 
There is no doubt that the program was a major factor 
in extending the frontiers of piloted flight into the fringe 
of space at 126,000 ft. altitude and out to three times 
the speed of sound. A new phase of the program is 
already under way embodied in the North American X 15 
designed to carry man at speeds of Mach 5 

As long as this country has the courage to imivest 
soundly in long range acronautical research, the idu 
try, engineers and pilots will accept the challenge and 
run the risks that are necessary to keep us superior mi 


the air and put us out into space, too, if required 
—Robert Hotz 
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Extra Muscle 
for Missiles 


A DEPENDABLE SOURCE OF 
AUXILIARY POWER 


Pioneers in the development of reliable, light- 
weight, self-contained monofuel auxiliary 
power systems for guided missiles and piloted 
high performance aircraft, Kidde now offers 
its combined engineering talents and preci- 
sion manufacturing resources to firms inter- 
ested in advanced applications of auxiliary 
power systems. 


At present, Kidde has available turbine- 
driven units with horsepower of up to 200. 
These high speed units are designed to 
supply accurately regulated power at mean 
altitudes of 40,000 feet and up. However, 
they may easily be made environment-free, 
permitting airframe builders extremely wide 
latitude in systems design. 


As a part of its power system development 
program, Kidde has gained wide experience 
with many monopropellants. These include 
ethylene oxide, hydrazine, hydrogen perox- 
ide and propy! nitrate. 


Whatever your present or future auxiliary 
power requirements, Kidde is ready to 
develop, test and manufacture equipment 
which will meet your exact specifications. For 
full information, write Kidde today. 


Kidde © 


Walter Kidde & Company, inc. 
418 Main St., Belleville 9, N. J. 
Walter Kidde & Company of Canada Ltd., Montreal 





District Sales-Engineering Offices; Washington, D. C.; Day- 
ton, Ohio; Dolias, Tex.; Seattle, Wash.; St. Lovis, Mo.; Van 
Nuys, Calif.; Montreal, Canada; Belleville, N. J. 





WHO'S WHERE 








In the Front Office 


H. A. Shepard, operations vice president 
of the company, a director, ‘Thompson 
Products, Inc., Cleveland, Ohio. Also 
Whitmell T. Rison, a vice president 

Herbert J. Petersen, president, newly 
designated ‘Topp Manufacturing Co, a 
Division of Topp Industries, Inc., Beverly 
Ihills, Calif 

Harold M. Cherry, president, George L 
Nankervis Co., Detroit, Mich. Mr. Cherry 
succeeds George L. Nankervis, deceased, who 
founded the company 

Malvern J. Mather, president, ‘The Allen 
Manufacturing Co., Hartford, Conn. Also 
Ellsworth S$. Grant, vice president-manufac 
turmng 

R. K. Handley and Orval D. Berry, vicc 
presidents, Iron Fireman Manufacturing Co., 
Portland, Ore 

Norman C. Anderson, vice president, 
Photoconductor-Transistor Division, Elec 
tronics Corporation of America, Cambridge, 
Nass 

Kdward D. Gray, vice president, Potter 
Instrument Company, Inc., Great Neck, 
N.Y 

Leo Seybold, vice president federal af 
fairs, and Robert L. Turner, vice president 
trafhe, Air ‘Transport Association of Amer 
ica, Washington, D. C 

Henry J. Fredericks, controller-treasurer, 
Pratt & Whitney Company, Inc., West 
Harttord, Conn 

Dr. John C. Clark, staff assistant to the 
manager of Astronautics Division, Convair, 
a Division of General Dynamics Corp., San 
Diego, Calif 

Murray Medvin, executive assistant to the 
president, Gulton Industries, Inc., Metu 
chen, N. J 

Gordon J. Schanck, Washington, D. C 
district manager (Silver Spring, Md_.), Avia 
tion Division, Walter Kidde & Company, 
Inc., Belleville, N. J 


Honors and Elections 
Dr. Bernard Salzberg, formerly with the 


Naval Research Laboratory and now chicf 
scientist of Airborne Instrument Laboratory 
Inc, has received the Department of th 
Navy's Meritorious Civilian Service Award, 
the second highest award given to a civilhan 
employe, m recognition of his many con 
tributions to the Laboratory's programs and 
to the field of electronics. 


Changes 


J. B. Van Der Werff, chief engineer, 
Gladden Aircraft Products Corp., Glendale, 
Calif 

George J. Costello, manager, Ordnanc: 
Products Dept., The W. L. Maxson Corp 
New York, N Y 

Robert G. Bryson, assistant general man 
ager, Dynamics Research Associates, a Di 
vision of Universal Match Corp., Ferguson 
Mo 

Capt. Eugene M. Beattie, manager, Gen 
eral Electric Company's executive aircraft 


operations, New York, N. Y 
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INDUSTRY OBSERVER 


© Hardware for Chance Vought’s /SU-3, an improved version of Navy's 
I'SU-1, is now being processed. The aircraft, which will be substantially 
faster and larger than the FSU-1, will be powered by Pratt & Whutney’s 
J75 turbojet engine (AW Apnil 1, p. 23). FSU-3 is still one and one-half to 
two vears away from flight status 


> Pratt & Whitney will combat weight and corrosion problems in one ver- 
sion of its J75 turbojet engine through the incorporation of substantial 
amounts of titanium alloy in applications similar to those used in the 
company’s J57. 


> Chance Vought Aircraft will evaluate possibility of protecting the alu 
minum alloy skin of future fighters with a sheath of plastic in order to with 
stand temperatures of up to 700 degrees 


> Lockheed Aircraft may use the Westinghouse J34 turbojet engine as an 
auxiliary powerplant for the W2V-1, new version of the Constellation radar 
picket series being built for the Navy. 


> U.S. Army Aviation is receiving increasing attention from aircraft manu 
facturers who have previously served as contractors only for the Navy and 
USAF. Firms, including North Amencan, Grumman, Northrop and Doug 
las, are making an effort to meet Army requirements despite the service's 
determination to hold down development costs and lean heavily on off-the 
shelf items whenever possible 


> Approximately 85°% of the exterior surface of Northrop Aircraft Inc.'s 
supersonic ‘1-38 trainer will be processed with chemical milling for removal 
of excess material. 


© Office of Naval Research has receiwed six gold-plated magnesium spheres 
for Project Vanguard from Brooks and Perkins, Inc., of Detroit. Final outer 
coatings on the spheres are bemg applied by Anny Corps of Engineers 
research and development laboratories at Ft. Belvoir, Va. Four coatings go 
over the gold plating—an adheswe layer of chromium, a separating layer of 
silicon monoxide, a laver of Inghly reflecting aluminum and a thick final 
laver of silicon monoxide. Silicon monoxide absorbs infrared rays and emits 
heat to protect the aluminum 


> First design studies for Army's flying crane are being delivered for evalua- 
tion. Approximately six contractors are taking part in the competition. 
Amny’s Transportation Corps will study the results, then report what is 
available at what price. Effort is being made to avoid waste of money and 
engineering talent on projects with little promise. 


> Hispano-Suiza’s RS04 low-thrust turbojet engine has completed its 150-he 
endurance bench test. The new engine, a dervative of the earlier RSOO 
which delivered a basic design thrust of 2,640 Ib., has a thrust of over 3,000 
Ib. without afterburner. ‘The engine, an axial flow type with seven com 
pressor stages and one turbine stage, 1s designed for use in lightweight fighter 


aucraft 


> Russian science is taking a hard look at aviation medicine as it applies to 
manned rocket flight. One new book, “Medical Problems of Interplanetary 
Travel,” is a collection of theoretical and experimental data compiled by 
doctors outside the USSR with comments by Russian medical authorities 
American rocket experiments with mice and monkeys are cited, 


> Ixperiments related to the space travel regime have established the feasi 
bility of cating and drinking during a condition of weiglitlessness. ‘The 
studies, conducted by the School of Aviation Medicine, Randolph AB 
lex., employed a Lockheed F-94C following a parabolu flight path that 
ifforded interludes of weightlessness as high as 45 se 


> French air force will use phased out de Havilland Vampire trainers as radio 
controlled target drones. First radio-controlled Vampire recently flew from 
the air force test center at Bretigny. 











BEYOND 


THE POINT OF NO RETURN? 


WITH GENERAL ELECTRIC MASS FLOWMETER EQUIPMENT 


Flying Time Can Be Calculated Accurately 


The range and engine efficiency of today’s modern 
jet depend upon a precise calculation of fuel con- 
sumption. And since fuel density varies according to 
the type and temperature of the fuel used, measuring 
the number of gallons consumed is not enough. 
Therefore, General Electric has developed a mass 
flowmeter that measures the rate of fuel consumption 
in pounds rather than in gallons. 


GREATER PROTECTION FOR PERSONNEL is possible 
with the General Electric Flowmeter System. Know 
ing the exact rate of fuel consumption and knowing 
the weight of his fuel supply, the pilot or flight en 
gineer can readily compute his remaining flying time 
to a degree of accuracy never before possible. Almost 
as important, he is better able to evaluate the operat- 
ing efficiency of his engine. 


WIDELY USED in the aircraft industry, hundreds of 
General Electric Flowmeter Systems are now operat 
ing in B-47’s, B-58’s, and KB-50's. Growth versions 


of this equipment will soon be installed in Air Force 
B-52’s, C-132’s, C-133’s, and KC-135’s, as well as 
other new military and commercial aircraft. 


ONE OF THE NEWEST APPLICATIONS for General 
Electric Mass Flowmeter Equipment is in aircraft- 
engine test facilities where extremely accurate fuel- 
consumption measurements are required in develop- 
ment, design, and production. 


OTHER DESIRABLE FEATURES offered by the General 
Electric Flowmeter System include an easy-to-read 
expanded-scale indicator, wide temperature and load 
ranges, hermetically sealed circuits, and light weight. 


A COMPLETE LINE of aircraft instruments for military, 
commercial, and business aviation is offered to the 
aircraft industry by General Electric’s Instrument 
Department at West Lynn, Massachusetts. 

For further information, write to Section 586-5, 
General Electric Co., Schenectady 5, N. Y., or call 
your nearest General Electric Apparatus Sales Office. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 




















Twining: Research Confined 
USAF Chief of Staff Gen. Nathan F. Twining savs the 


Air Force is “eliminating or deferrmg” non-priority 1 
search and development projects with admittedly “poten 
tial future payoft” because of budget ceilings 

“Rising research costs, stemming from and coupled 
with mounting complexity, tend to confine our research 
ind development to a narrowing front,”’ Gen. ‘Twining 
told the Senate Armed Services Committee last week 
“In contrast, the Soviets appear to be pushing thei 
research and development across a front which has broad 
ened considerably during the past few years. - 

Gen. Twining, soon to become chairman of the Joint 
Chiefs, assured the committee that in strategic striking 
forces the Air Force is “considerably stronger than the 
Soviets,” and that our relative position has improved over 
the past vear because of two factors—increased B-52 pro 
duction and a down-grading of intelligence estimates of 
Sovict capability. “Our intelligence estimates,” he said, 
“of present and future Sovict strengths change from veai 
to year as we continue to get better intelligence.” 


Gen. ‘Twining stressed USAP’s capability in “limited 
wars” and vigorously protested the trend to discount the 


possibility of total war because it would involve mutual 
suicide. Here’s his summation of the relative capabilities 
of U.S. and Soviet airpower 

© Medium jet bombers. ‘We continue to outnumber the 
Sovicts by a wide margin. Current estimates indicate 
that we will keep the lead, but that it will diminish as 
the Badger medium jet bomber comes into the Sovict 
inventory.” 

e Light tactical bombers, day fighters and fighter bomb 
crs. “Here the Soviets have held and will continue to 
hold a very great numerical advantage.’ 

@ All-weather interceptors. “We are well ahead in similar 
types both in quality and quantity.” 

e Transport aircraft. “The U.S. retains, and will retain, 
| big numerical lead. However, from the standpoimt of 
transport aircraft performance, we must remember that 
the Sovict Union is the only nation now operating jet 
transports over scheduled routes.” 


Hector Joins CAB 


Louis J. Hector, 41-vear-old Florida lawyer, was sworn 
in last week as a member of the Civil Acronautics Board 


following his unanimous confirmation by the Senate 
Hector fills the vacanev left by Joseph Adams whose 


term expired the first of the vear and brings the five-man 
Board up to full strength. A lawver who has practiced 
1946, Hector formerly Assistant 
Underscerctarvy of State, Assistant Lend-Lease Adminis 
trator and a member of the Office of Solicitor General, 
Department of Justice He was educated at Harvard 
ind Wilhams College, earned his LL.B at Yale Law 
School and studied at Oxford College, England. 


was 


privately since 


Symington Pushes Economy 
Sen. Stuart Svmington (D.-Mo.) is in_ the 


of a congressional cconomy drive whose leaders maintain 
that “vast sums” could be cut from the administration’s 
$38 billion defense budget for Fiscal 1955 “if there were 
int idequate strategic doctrine.” 

Sen. Symington told the Senate that “the free world 
vill go broke unless it starts building its defenses on the 


forefront 


Washington Roundup 











The budget, he 
said, contains requests “for vast sums of money which 
involve unnecessary duplication, and even tnplication, 


basis of progress instead of tradition.” 


ilwavs at the taxpayers expense. In fact, we are now 


being requested to approve sums, substantial portions 
of which are predetermined as waste 

“The primary reason for this sad condition is the con 
tinuing failure on the part of the executive branch to 


decide how best to defend this country m= case it ts 
ever attacked.” 
Last vear, Symington was a key supporter of the 


Democratic move to add $900 million to USAF’s budget 
He apparently hopes for a cut this year in the budget 
quests of the other two services, although he has 
previously supported Democratic- sponsored proposals to 
mecrease funds for the Marine Corps and the Army 


Congressional Outlook 


Look for the Senate Commercc 
mittee to give its approval to legislation granting perma 


Aviation Subcom 


nent certification to scheduled all-cargo air carners 
Slick Airways, Flying ‘Tiger, Riddle and AAXICO Inc 
Despite a non-committal attitude taken by the Civil 


Acronautics Board im testimony last weck, strong support 
of the measure came from Sen. Mike Monroney 
(D.-Okla.), subcommittee chairman; Sen. Andrew Schoep 
pel (R.-Kans.), and Sen. George Smathers (D.-Fla.) 
Other congressional developments included 

e Legislation that would establish an Office of Civil 
\viation Medicine headed by a Civil Air Surgeon under 
the authority of the Civil Aeronautics Administration 
was opposed by both the CAA and CAB. Only support 
came from Dr. Herbert Fenwick, president of the Civil 
\viation Medical’ Assn., before the Senate 
Commerce Aviation Subcommittes 

© Legislation authorizing subsidized carriers to set aside 
equipment sale for new equipment 
Warren’ Magnuson 


in’ testimony 


carmings from 
purchases was mtroduced by Sen 


(D.-Wash.). chairman of the Senate Conunerce Com 
mittee, and Rep. Oren Harris (D-Ark.), chairman. of 
House Commerce Committee 





Airways Equipment Plan 
Civil 


isking for $810 
million to purchase airways equipment during the next 
ix vears as a result of the adoption of Vortac as a Com 
Cost of operation of the new system be 


Acronautics Administration 3 


mon Svstem 
ginning in 1962 4 
nm amount that will be 


estimated at $430 million annuall 
covered im part by user charges 


on military, commercial and private operators, As the 
program develops, it is possible that user charges may 


he broadened to produce i cif liquidating operation 


Phe CAA ts also asking for a 


tion of $25 million to its 1957 budget to cover ummediate 


upplemental ippropria 
costs of implementing the Vortac system 

Original estimate for airways implementation between 
1957 and 1961 had $240 million, but the 
introduction of Vortac expected to cost $255 


been set at 
alone i 


456,000 plus $55,526,000 for ILS-TAC units The 
total of $314 million will give the U.S. complete cover 
age by 1965 with 1,230 Vortac and 259 ILS-TAC sta 


were revealed im the 


\ppropriations Sub 


timate 


House 


latest revised ¢ 
last week of the 


trots I hic 
release late 
commiuttec 
—Washington staff 
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Curtis Will Urge New Aviation Agency 


Clear statutory authority to develop and evaluate 
traffic control solutions will be sought for new group. 


By Philip Klass 


Washington—Speedy formation of a 
national aviation facilities agency to re 
earch, develop and evaluate new tech 
niques needed to solve growing trafhc 
control problems will be recommended 
this week by Edward P. Curtis, special 
assistant to the President for aviation 
facilities planning 

The recommendation wall be 
i an intern report, the first on the 
Curtis group's year-long study. It is ex 
pected to deal primarily with organiza 
tional recommendations. Curtis wall 
make his complete report to the Presi 
dent carly in May 


Combined Duties 


The proposed agency would assume 
many of the responsibilities now shared 
by a hodge-podge of agencies, including 
the Civil Acronautics Administration, 
\ir Coordinating Committee, Air Navi 
gation Development Board, Radio Tech 
nical Commussion for Acronautics and 
the three military services 

fo avoid the impotency which long 
plagued the ANDB, Curtis will urge 
that the new agency's responsibilities 
be clearly defined by statute. burthes 
he will propose that it be given its own 
funds for contractual purposes and not 
he dependent upon the largess of othes 


mac 


vOVCTIMCHE agencics 

Curtis also will recommend that the 
new agency include a major expernmen 
tation facility where new tech 
systems and operational do 
trines can be scientifically evaluated 
under realistic operating conditions 
Curtis may suggest the temporary use 
of CAA’s ‘Technical Development 
Center im Indianapohs or the Air Force 
Cambridge Research Center facilities at 
It. Dawes, near Boston. However, he is 
expected to recommend a larger, mor 
stutable flight facility for 
permanent operations 

Recognizing the difficulty of recruit 
ing competent scientific and operational 
personnel to staff the new agency with 
present civil service salary levels in the 
current tight manpower market, Curtis 
will recommend that the military serv 
es assign some of their experienced 
personnel to the new agency on a tour 
of-duty basis, much as is now done with 
the Central Intelligency Agency 

Civil service and military” personnel 
will be supplemented by: 
@ Hiring specialists from research and 
industrial laboratories, such as Stanford 
Research Institute, Airborne — Instru 


AVIOTLIC 


HHiCpEes 


evaluation 


26 


ments Laboratories, and other groups. 
e Contracting specific research, equip 
ment development or evaluation pro 
grams to industry 

Recent speeches by Curtis, James L. 
Anast his systems planning advisor, and 
other members of his staff, have given 
a tip-off that Curtis was thinking along 
these lines. Speaking at the recent Insti 
tute of the Acronautical Sciences meet- 
ing in New York, Curtis said there was 
no “magic formula” which could solve 
current trafhe control problems over- 
night 

The solution, Curtis said, requires 
a systems development organization, 
backed by the best talent m= govern 
ment and industry, organized to work 
continuously on these ever changing 
problems. The only mechanism we have 
today is a complicated maze of commit 
tees which endeavor to resolve conflicts 
as they arise.”’ 

Speaking at the recent Air Line 
Pilots Association mecting in Chicago, 
Anast called for a “single line structure, 
composed of full-time scientific, engi 
neering and operationally experienced 
cwil and military personnel’ to replace 
today's “ part-tinc committees and 
board.” This, Anast said, would make 
it possible for Common System charac 
teristics and techniques to be deter 
mined from scientific and experimental 
data imstead of being decided by “ad 
versary tactics and arbitrary voting.” 


Flight Evaluation 


The flight evaluation facility which 
Curtis is expected to recommend will 
icquire a mayor airfield, several satellite 
ficlds, and perhaps 50 to 100 aircraft 
This estimate is paper by 
L.lovd J. Perper, a member of Anast’s 


based on a 





USAF Optimistic on 
Collision Device 


Prototype of an adequate collision 
warning device could be ready within 
one year, Brig. Gen. Joseph D. Caldara, 
director of USAF Flight Safety Re- 
search, said at the SAF. aeronautical 
mecting in New York. 

Recent developments, he said, lead 
him to disagree with the view that such 
a device is beyond the present capability 
of avionics systems. Minimum Air Force 
requirements are to give the pilot the 
position, course, and speed of any other 
aircraft in his vicinity. 











staff, delivered recently before the In 
stitute of Radio Engineers. The facility 
Perper estimated, would require several 
hundred technical people and a mini 
mum annual budget of $25-50 million 

Despite the usefulness of analytical 
and simulation techniques, Common 
System planners can not ote to develop 
feasible solutions to future traffic con 
trol problems unless they are able to 
test their ideas and hardware in a “‘real 
world situation,” Perper warned 


Other Recommendations 


The report which Curtis sends to the 
President in May is expected to empha 
size the necessity of keeping ae ~nuch air 
space as possible for “see and be seen” 
operations and for the private flyer with 
lis minimum-equipped aircraft. 

Ilowever, Curtis will firmly back the 
philosophy of controlled airspace in 
both fair and foul weather at high alti 
tudes and in high density terminal areas 
his is in line with current CAA policy 
of controlling all airspace above 24,000 
ft., a figure expected to drop to 15,000 
tect in 1958 (AW April 1, p. 43) 

Below these altitudes, along certain 
heavily traveled airways, Curtis is ex 
pec ted to recommend a new type of 
service and “ticket” for pilots who do 
not now hold instrument (IFR) ratings 
but who would like to obtain “positive 
separation” from ground trafhe control 
ilong these routes 

Under the plan, pilots would not need 
to achieve or maintain the protic ICTICS 
now required for a full IFR rating but 
their aircraft would have to be equipped 
for VOR. navigation and communica 
tion with traffic control centers 

The report to the President will 
recommend use of one-way airways and 
trafhe separation by aircraft speed over 
high-density routes. Curtis also is ex 
pected to recommend use of controlled 

slant airways,”” resembling extended 
ILS glide slopes, to expedite the ap 
proach of high-speed aircraft from con 
trolled airspace into the terminal area 

These recommendations, if accepted, 
will require the development of a radio 
or radar “fence” to mark the boundaries 
of controlled airspace at low altitudes im 
order to keep out intruding aircraft. ‘Ihe 
urborne warning device must be light 
weight, low-cost to permit widespread 
use by private flyers. 

Another challenging area for the 
avionics industry is the design of low 
cost instruments which would enable 
pilots without full IFR= proficiency to 
handle — navigation communication 
chores on positive separation airways 

In the report to the President, Curtis 
will point out that recent developments 
in automatic computers and data pro 
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systems can do much to im- 
prove trafic control capabilitics and 
will recommend a major effort to apply 
these techniques. 

Curtis will also recommend develop- 
ment of a suitable data link, or ai 
trafic control signalling system (AT 
CSS), to relieve present congestion 

Curtis is not expected to recommend 
inv drastic changes in the basic Com 
mon Svstem. His report will not attempt 
to spell out the system requirements 
for 1975. This will be the task of the 
new agency which Curtis proposes 


rye . 
Japan Will Decide 
" 

Between F-104, F-100 

Tokyo—Japan Defense Agency will 
shortly decide whether Japan should 
produce domestically the F-104 or the 
’-100 supersonic jet fighter. At pres 
cnt, it is not sure which of the two 
planes would be best suited to thi, 
ountry’s defense needs 

Kawasaki Aircraft has filed with the 
defense agency plans for production 
of the F-104 with technical coopera 
tion from Lockheed Aircraft. Kawasaki 
currently is negotiating with the firm 
North American Aircraft has submitted 
to the agency plans to remodel F-100 
into an all-weather fighter. 


o 
essing 
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Ion Rocket for Space Exploration 
Proposed at Rocket Society Meet 


In addition, the 
would operate the data collecting and 


Washington—Rocketdyne Division 
of North American Aviation Inc. dis 
closed here last week that it is one of 
two USAI studying the 
feasibility of ion propulsion for missile 
systems (AW Feb. 15, p. 37) 

Iwo Rocketdyne engineers also can 
forward with a proposal for a nuclear 
powered ion rocket capable of year-long 
flights to make scientific observations 
of the solar system 

In a concept presented at the annual 
spring meeting of the American Rocket 
Socictv, Martin I. Willinski and E. ¢ 
Orr, of Rocketdyne, suggested a 3,300 
lb. vehicle, which they have designated 
the Snooper, that would be an un 
manned satcllite—a hurled into 
the skv bv a booster rocket similar to 
the type designed for the 
nental ballistic 

Once outside the earth’s gravitational 
ficld, Snooper’s ion propulsion system 
would take over 

As visualized by 
this would entail 
clectricity to acceleratc 
gases to velocitics up to 657,000 fp 


contractors 


robot 


mnterconti 
missile 


Wiillinski and Orr 
nuclear-generated 
ionized cesium 


electric current 
relaying mechanism during the entire 
reconnaissance flight 

Ihe two enginecrs say 
entirely feasible in’ terms of 
technology and holds several advantage 


Snooper 1 
current 
over more ordinary and colossal pro 
posals for space flight based on multi 
chemical rockets 

In its formal announcement 
Air Force contract, Rocketdyne is mor 
conservative The company makes it 
clear that the subject of its research will 


stage 
ot an 


be the feasibility of ion propulsion 
itself 
Rocketdyne 
taining thrust high 
charged particles will not produce th 
rockct 


reason 


savs the system of ob 


from velocit 
che mical 
propulsion systems. Vor this 
the application appears confined to ver 
high altitude 


veloping a few 


power turned out by 


m ion engine de 
al 


, wher 
ounce or pound 


thrust might accelerate a veluicle weigh 

ing thousands of pounds to great spec (dl 

Fuel consumption would be low 
Configuration of the proposce 
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Snooper velucle, which represents only 


one of several possible applications if 


ion propulsion as practical, as hughh 
tesinal 
Pavload section of the 


be separated from the part contamung 


vehicle wall 


the nuclear powerplant by telescoping 
rods to 
ind anastrmmentation 


vstcm 
cthect 


protect the gurdance 
froma the 
of racdition 

Pavload ts 


TOSS WE whit 


estimated at 1,500) Ib 
at 3,300 Ib. ‘The 
vstem wall 


ronmized 
ras propulsion weigh ip 
proximately 1,000 Ib. ‘The next heavicst 
"St 


component will be the radiator at 


Sodium Coolant 


Phe radiator will use a sodium cool 
mt, and ats design clcarly was one of 
the major problems cncountered by 
Wilhioski and On 
1 flight 


conventional 


During the carh 


while Snooper Is pro 
rocket, thr 


wrapped around the 


part of 
pelled by a 
radiators wall be 
velucle and the muclear power section 
telescoped to form: a Compact assembly 

Once Snooper is in its orbit all excess 
hardware will be dropped and the 


raciaton unwrapped moa form sualat 


to wings. At the same time, the in 


propulsion system will) be extended 
tivated and the 
to gam altitude until it os 


of one of the planets 


vehicle will continue 


in the orbit 


Snoopers designers say two ion 


rocket motors drawing thew clectri 
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Vanguard Gantry 
First view of the gantry, built to handle the three-stage Vanguard 
satellite vehicle, shows it towers over Viking test vehicle (left). 
Viking is being readied for static testing and launching on Van 


guard's launching platform. 


Gantry is mobile, rolling on wide 


spread rails to launching site to help prepare the missiles, then 
backing away prior to a launching. Viking and Vanguard are made 


by the Glenn L. 


Martin Co., Baltimore. The static test and 


launching platform and the gantry were designed, built and 
installed by the Loewy-Hydropress Division, Baldwin-Lima-Hamil 


ton Corp., New York. 


power from a nuclear reactor wall pro 
thrust along with current 
transmission system for 


carth. ‘The 


ile mecessan 
to operat thy 
ending data back to the 
motors can be rotated to 
decelerate Snooper without changing 
the attitude of the vehicle in space 
Payload of the Snooper will include 
television rachar COULIIDEELDD itions equip 
Both 


svstems will 


ion rocket 


ment and auxihary power systems 
hvdrauhe and clectrical 
te wetuate 
ind transducer device 
Payload will perform such tasks a 
© Television and radar scanning of th« 
signals can 


be used mtcnnas, Cameras 


planets 1 hie 
coded and trans 


urfaces of 


be recorded on tape 





British Slug 


Adm. Arleigh Burke, U. S. 
Chict of Naval Operations, referred dur 


London 


ing his visit to Britain last week to a 
British surface-to-air guided missile called 
“Sea Slug.” 

This missile has never been named or 
acknowledged by the Ministry of Supply 
or British Admiralty. Burke said the U. S. 
Navy had heard “encouraging reports” 
on the Sea Slug. 

It is believed to be the missile being 
tested in TIMS Girdle Ness, the British 
guided missile trials ship, and planned 
for use in the new flect destroyers. 











mitted to listening posts on the earth 
@ Mineral resources could be surveyed 
by use of other imstruments 
@ Measurement of cosmic rays, clectro 
magnetic fields and solar effects 

Guidance for Snooper would be pro 
vided by an automatic planetary navi 
gation system 

Ihe ion motor ts basically credited 
to a design by Dr. E. Stulilinger of the 
Army Ballistic Missile Agency at Hunt 
ville, Ala. It feeds liquid cesium as 
i vapor to an incandescent tungsten 
surface. Irom this grid would com 
weclerated ions to provide thrust at 
high altitudes. 


SUPERSONIC TEST SLEDS 


Increasing importance of supersoni 
rocket sleds as research tools has forced 
toward liquid propellants 
programs requiring a 


1 trend 
especially — for 
large number of 
duration, or 
velocities 
Reaction Motors, Inc., has a contract 
to design two large liquid propellant 
pusher vehicles to propel test sleds at 
the Aw Force Fhght Test Center 
Edwards AFB, Calif. 
Acroyet-General Corp 
and completed two liquid sleds im 
tended for the Supersonic Naval 
Ordnance Research Track (SNORT) at 
the Naval Ordnance Test Station, 
China Lake, Calif. It now is building 
the rocket engine and tankage for a 


runs, runs of long 


runs requiring constant 


has designed 


AVIATION WEEK, April 8, 1957 





third sled to be used by Coleman 
Engineering Co. on Air Research and 
Development Command's Supersonic 
Military Air Research Track (SMART) 
at Hurricane Mesa, Utah 

C. E. Roth, Jr. and H. M. Poland 
of Aerojet told the American Rocket 
Society that the application of liquid 
propellants is “a well-established con- 
cept, but it is relatively new opera 
tionally.” The two SNORT liquid sleds, 
the AJ10-28 and the AJ10-36, have un 
dergone 45 static tests and 16 dynamic 
tests 

Their design requirements, although 
not identical, covered these ranges: 100 
1,000-Ib. payload; four to six G acceler 
ation; 1,400-1,600 fps. maximum 
velocity; 12-20 G deceleration; +32 to 
+130F temperature range. 


SMART 
The AJ10-33 sled for SMART repre 


sents a “considerable advance,” Roth 
and Poland said. Its ranges are: 1,500 
2,500 Ib. payload; 9-10 G acceleration; 
2,400 fps. maximum velocity; 80-100 
G deceleration; same temperature range 
as above 

H. Davies and D. S. Smith of Re 
action Motors said liquid systems offer 
smooth acceleration without — sharp 
steps, mamtenance of specified, con- 
stant velocity and lower cost over a 
number of tests than solid propellants 

The RMI pushers will propel sleds 
mounting full-scale aircraft components 
or structures over a wide range of 
velocities up to Mach 2. Pusher vehicles 
offer versatility because they can be used 
with a wide variety of sled mounts 

The first pusher will be transonic 
capable of pushing a 5,000 Ib. sled and 
attaining and sustaining any velocity 
between 900 and 1,100 fps. for two 
seconds. It also must be capable of 
maintaining and sustaining for two 
seconds anv selected velocity between 
1,350 fps. and 1,675 fps. 

The second sled will be supersonic 
and capable of reaching and sustaining 
a velocity from, 100 fps. to 2,300 fps 
for two seconds while pushing a 10,000 
lb. sled and specimen. Total rocket 
firing time will not exceed the equi 
valent of 13,000 ft. distance under 
dynamic operation 


Edwards Test Track 

A project to rebuild and extend the 
10,000 ft. track at Edwards to 20,000 
ft. and to provide additional supporting 
facilities has been approved, according 
to a paper by Ross R. Seger, chief of 
the engineering section of the experi 
mental track branch at the Flight ‘Test 
Center. 

Speed capabilities will be extended 
to more than Mach 3. Apparently the 
two RMI sleds would be used on this 
20,000 ft. track. ‘Track lengthening will 
increase test distance and tine sub 
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Vanguard—From Assembly to Firing 


Washington—Some idea of the complex support equipment required for Project 
Vanguard firings was given last weck by Sears Williams, Glenn L. Martin Co.'s 
Vanguard product design project supervisor, in a paper presented to the American 
Rocket Society's spring mecting. Here is a summary of what happens to a typical 
Vanguard rocket from assembly at the Martin plant to its firing at Patrick Air Force 
Base, Fla.: 
© Horizontal checkout. When manufacturing is complete, first and second stages 
are placed on aluminum, castered-wheel dollies heavy enough so that deflection 
during transportation will impose minimum loads on the rocket. A systems checkout 
is made, using a rocket test console designed and manufactured by Polarad Elec 
tronics Corp., with a Minneapolis-Honeywell gyro monitor panel and Martin pro- 
pulsion fire panel. Sources of electrical, hydraulic and pneumatic (helium) power 
also are required. 

@ Vertical checkout. The vehicle is erected and spliced in a fixture capable of han 
dling two vehicles at once. Dolly design allows erection without critical loads being 
imposed on the rocket. Grids and pointers are attached to the gimbaled power 
plants so a final checkout of the control system can be made. The rocket test 
console is again used. 

© Transport and re-check. ‘The vehicle is shipped to Patrick, and after a complete 
inspection, horizontal tests performed at Martin are duplicated in a hangar assigned 
to the program. 

®@ Static firing of second stage. Main components of the launching complex are a 
blockhouse, shared by Vanguard and another project; equipment house, containing 
hydraulic power supply, etc.; support structure, which houses blast deflector tube; 
gantry crane; disconnect pole, which supports the cable and other connections to 
the second stage. Two firing stands, supplied by Loewy Hydropress Division of 
Baldwin-Lima-Hamilton Corp., (pictures p. 28) can be mounted on the support 
structure—one for static firing of the second-stage engine, one for static and flight 
firing of the first-stage engine. 

The blockhouse contains four consoles with roughly the same units used in the 
horizontal checkout at Martin. The blockhouse also contains a Polarad Electronics 
power supply and a Baldwin-Lima-Hamilton weight recorder, (Details on p. 50.) Sec 
ond stage is towed into position on its dolly and erected by an cight-ton capacity, 
110-ft.-high crane originally built by the Treadwell Co. for the Navy facility at White 
Sands Proving Ground. Beneath the 15-ft. support structure is a water-cooled 
blast deflector tube built by McCullom Steel. 

After the second stage is bolted to its firing stand, white fuming nitric acid and 
unsymmetrical dimethyl hydrazine are supplied from special trailers. High-pressure 
helium is supplied from an installation near the equipment house. Carbon dioxide 
and water fog nozzle systems have been installed on the support structure, and 
decontamination showers have been supplied. 
© Static firing, first stage. After static firing of the second stage, the first and 
second stages and the nose cone—made of a molded asbestos phenolic material 
with a titanium tip—are assembled. First stage is attached to the firing stand by a 
structure which attaches directly from the thrust cylinder gimbal ring. This requires 
no structural weight in the rocket body for tie-down and allows a large safety factor. 
Liquid oxygen and kerosene are supplied to first-stage propellant tanks from conven 
tional transport vehicles, but, to prevent loss of lox by by boil-off during count 
down, the supply can be topped up to the moment of launch from an insulated 
tank in the lox system at the launch area. Hydrogen peroxide is fed into the vehicle 
with a specially-designed pump from specially-designed metering containers. 
© Flight. After static firings, complete systems checkout and interference tests are 
performed. Now the vehicle must be aligned with the vertical to within one-tenth 
of a degree. Grids attached to the vehicle and optical equipment supplied by 
Keuffel and Esser Co. are used. The solid-propellant third stage—which is stored 
and handled as ordnance—is now installed and aligned, using special slings to 
remove it from its shipping container with minimum hazard. Third-stage spin and 
separation rockets are also installed. Alignment of the third stage with the second 
stage gyro reference is ‘‘very critical,” Williams said, since the third stage has no 
control system and depends on spin-stabilization. Alignment is done with an 
optical leveling device. Next step is addition to propane for the auxiliary jets that 
will control the second stage in roll, pitch and yaw during its coasting phase. The 
vehicle now is ready for countdown and firing. 

Williams omitted servicing of instrumentation and of equipment in the satellite 
“since these systems are not an integral part of the launching vehicle and will vary 











a Corresponding in 
Seger said 


stantially without 
CICase In Expense, 

A velocity of 3,925 fps., or approxi 
mately Mach 3.5, has been achieved 
on the 2,500 ft. terminal ballistic track 
at Army’s Aberdeen Proving Ground 
by using two three im. antiaircraft rocket 
motors for the first stage and one for 
the second, according to Mitchell F 
Bonnett of Aberdeen. Only 70% of the 
cnergy was used in the first stage 

Consideration 1s now being given to 
lengthenmg the track in order to ob 
tain higher velocities. ‘Uhe track is used 
prmanly to evaluate rocket warhead 
and fuze functioning, but it has been 
used to some extent for free flight, m 
duced yaw, fragmentation, penetration 
und telemetermg studies 


PROJECT VANGUARD 


structure of the Vanguard 
atellite and its imtermal imstrumenta 
tion package, as well as the outer sur 
face, will be plated with .00005-in 
gold, according to Robert C. Bauman 
of the Naval Research Laboratory 
Internal instrumentation wall facilitate 
handling, reduce corrosion and give a 
low radiation heat transfer from the 
hell to the mternal package 
Phe five coatings bir the 
face of the 20 in. magnesium sphere 
will be gold; chromium, vacuum evapo 


Internal 


outer sur 





LeMay Is Vice Chief 

Washington—Gen. Curtis E. LeMay 
was officially named USAF Vice Chief 
of Staff late last week as predicted by 
Aviation Week (AW April 1, p. 21). 

Gen. LeMay, chief of the Strategic 
Air Command since October, 1948, will 
replace Gen. Thomas D. White who is 
succeeding Gen. Nathan F. Twining as 
Air Force Chief of Staff (AW April 1, 
p. 30). Gen. ‘Twining is taking over as 
chairman of the Joint Chiefs of Staff. 











rated onto the gold plate; silicon mon- 
oxide; aluminum; and a final outér 
coating of silicon monoxide that will 
give desired thermal emmussivity. 

In discussing design, fabrication and 
testing at the Amencan Rocket Society 
meeting, Bauman said temperature 
“seems to stand out as the mayor 
problem” among the unknown orbital 
cnvironmental conditions. Batteries and 
transistors Can operate only m a com 
paratively narrow temperature range 

lo withstand severe vibration, shock 
and temperature conditions, electronic 
components will be supported by using 
foam im place of potting compound 

I’. Gordon Sholes, Vanguard group 
engmeer at the Glenn L. Martin Co., 
hydrogen peroxide roll 


said special 


jets will provide roll control in the first 
stage of the satellite launching vehicle. 

Propane jets will control roll during 
second-stage powered flight. Small 
jets fed by residual gas in the helium 
propellant-pressurization tank will con 
trol roll, pitch and yaw during second 
stage coasting flight. Second-stage 
coasting is very critical because the 
third stage has no guidance, and _ its 
course is established by the position 
of the second stage at second-third 
separation. 

Hydrogen peroxide, decomposed into 
high temperature steam, drives the 
turbine that powers both the first-stage 
propellant pumps and the hydraulic 
pump which furnishes power to gimbal 
the first-stage thrust chamber 

The peroxide then is exhausted 
from the turbine and ducted througis 
two nozzles, which are turned clock 
wise or counter-clockwise in less than 
a 10th of a second to overcome roll 
disturbing moments due to air loads 
or to acceleration and deceleration of 
rotating parts peroxide 
turbine 

The nozzles are swivelled in a verti 
cal plane and have a thrust of approxi 
mately 50 Ib. Quick rotation is ac 
complished with — solenoid-controlled 
pneumatic actuators, using gas from 
the hehum spheres. 


such as the 


Mach 10 Manned Vehicles Are USAF Goal 


tion is to specify special designs. “But 


New York—Manned air vehicles with 
peeds of Mach 10 are a U.S. Air Force 
goul within the years. Uhus 
contrasts with the immediate objec 
tive of Mach 3 for piloted aucraft 

ht. Gen. ©. S. Irvine cited these 
figures before the National Acronautic 
Meeting of the Society of Automotive 
Knginecrs last week to illustrate that 
sights on 
only 


neat ten 


“we have set our mmediate 
altitudes and speeds heretofore 
considered possible for mussiles.’ 

“Por mussiles-the only performance 
limits im speed and range arc pnority 
in the use of engineers and the need to 
keep costs within the limits of out 


COCODOTMYS 


Passed in Numbers 


“Our competition has passed us m 
numbers and as closmg m on ous in 
quality,” Gen. Irvine, who inspected 
Russian airpower and aircraft mdustry 
last year with Gen. Nathan ‘Twining 
(AW July p. 26), warmed. “Tt will 
take lots of action, dedicated and crea 
tive thinking to keep the narrow 
lead we now enjoy.” 

In an exhortation—and 
the aircraft industry, 
stressed 
@ Integration of cngincermg and design 


wannng—to 
Gen. Irvine 
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The National Acronautic Meeting of 
the Society of Automotive Engineers was 
covered by an Aviation Week editorial 
team consisting of Alpheus W. Jessup, 
George Christian, Glenn Garrison, 
Robert Cushman, James Dailey and J. S. 


Butz, Jr. 











very carly in development. All segments 
of the engineering team must work 
closely together to assure compatibility 
Compartmenting 
Various facets has led 
“hany times to maximum performance 
of separate Components. But . too 
often (it) resulted in modification after 
before the total weapon 

perform its function 


and performance 


cngimecnng 


modification 
system could 
properly.” 
These time 
will be penalized by a reduction in con 
tract quantities, Gen. Irvine stated, 
charactenzmg this situation as one of 
little, too late, for too 
much money.” 
@ Further scientific application of com 
puters 
@ Maximum use of 
ponents I he 


delays and cost over-runs 


getting “too 


standardized com 


casy cngimecnng solu- 


pay dividends to utilize 
because of 


it wall 
standardized components 
simplified maimtenance and support that 
result,” he said 

¢ Engineer follow on until the weapon 
system has been fully proven for op 
erational use. Uhis means until the 
weapon is operating im wing strength 
Many problems appear as the system 1s 
introduced into operational units and 
after it has passed the imitial tests when 
engineers normally pull out of | the 
chain of responsibility. “Less than com 
plete engineering of these corrections, 
modifications and alterations,” he said, 
“will result in an unsatisfactory svs 
tem.” 


Cost: $1 Billion 


Engineering changes cost the Au 
Force $1 billion per vear, asserted Gen 
Irvine, hinting that industry would be 
expected to help cut this drain 
my ate ce of new materials and 
metalworking approaches. It 1s 
“operat 


new 
not enough, he said to push 
ing temperatures of available materials 
their normal operating limits, 
then provide auxiliary cooling as a 
crutch.” Industry must seriously ex 
amine the untried materials capable of 


above 
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withstanding sonic vibration and high 
tempcratures expected in the new speed 
and altitude ranges 

¢ Maximum simplification of 
tenance Nore 
for design should get on the ground 
see the 


cnginecrs responsibl 


before cquipment arrives to 
environment in which the weapon sys 
tem will operate. “Engineers them 
sclves are the ones who must guarantec 
maimtaunability by meluding 
ne ma 


inherent 
the necessary specifications. 
jor arca of future effort is the gas tur 
bine. Designs of these should be such 
that assemblies like inlet section, com 
pressor, accessory section and gear box 
wwe separable for field rework.” Rotor 
blades, fuel nozzles and ignition as 
emblies should be individually replace 
ible 

Other developments reported at the 
included production — tech 
stainless honeycomb, 


meeting 
niques for stecl 
a frangible turbine wheel and a report 


on jet transport hot day economics 


AERIAL REFUELING 


Progress in the design of the two, 
highly competitive acrial refucling sys 
tems—the flying boom and the probc 
and-drogue—has reached the point 
where both can meet the requirements 
demanded of them, according to Paul 
G. Schloemer of Wright Air Develop 
Center. He added that “both 
considered to be at an 


ment 
sVStcms are 
equivalent stage of development and 
ire performing satisfactorily from = an 
operational standpoint.” 

Most serious problems facing design 
crs 
e Air speed /altitude compatability be 


and receiver. ‘This situa 
tion will not be entirely reheved until 
KC-135 jet tankers are in 
thon 

@ Turbulence 
tanker aircraft 
ingly severe as refucling speeds increase, 
Interference effects between tanker and 
receiver result from propeller wash, jet 


tween tanker 
mass opera 


behind and below the 


which becomes imereas 


wake, wing tip vortices and downwash 
from wing and tail 
combined with compressibility effects, 
make it progressively more difficult to 
md maintam contact without 


surfaces These, 


establish 
producing serious cffects on the re 
ceiver aircraft 


Refueling Projects 


these projects 


Schloemer 
under was 
@ Air speed/altitude compatibility 


Three approaches are bemg tried or 


reported 


considered to narrow the sometimes 
critical speed margin which now exists 
between propeller-driven tankers and 
jet propelled receiver aircraft 

KB-50 tankers, modified to probe 
drogue tanker configuration for ‘TAC, 
may be given jet engines installed in 
wing pods to increase their air speed 
to make them more compatible with 
the jet fighters they refuel 

B-47 is being modified as a_ probe 
drogue tanker by Boeing. As Schloemer 
points out, ““Vhis aircraft as a tanker 
offers speed and altitude capabilities im 
aurcraft 


linc with recewer 


TOQUITE 
ments 

\ buddy package 
imcludes converting a combat jet into 
1 tanker by fitting it with a removable 


probe-drogue 


refueling concept 


pod cquipped with a 


Tics hh bist 


Buddy package 


bemg designed for various 


fuchng 
sVstcms are 
PAC aircraft and ar 
flight test evaluation 
¢ Formating problems. 
refucling system is particularly values 


currently under 


Probe droguc 
ible to air speed vanations. The neces 
sary drag of the drogue results in an 


iffect the 
the drogue’s 


speed changes which hose 
trail angle and, therefore, 
vertical separation from the tanker au 
craft 

Thus, a system with good formation 
characteristics at a given air speed may 
become poor at higher 
speeds 

Solutions being 
WADC includ 
© Drogue depressor. A 
creasing downward force on the droguc 
as air speed builds up, through use of 
air foil sections’ negative lift 
e Constant drag drogue. W ADC is cur 
rently studying a drogue design which 
would approximately constant 
drag regardless of air speed variations 
This would mini 


marginal of 
investigated — bn 


means of in 


create 


within certain limits 
position vanation of the drogud 
with changing air speeds. Additional 
advantage would be to narrow the load 
recl control sys 


LEA’ 


range over which the 
tem must operate 

@ Hose depressor. A 
member would be used to depress the 
where it from the tanker 
greater vertical separation be 
This idea is 
Varia 


of two 


sc ond 


boom or rigid 


hose exists 
to give 
tween drogue and plane 
to be flight te 
tion of thus concept ts the use 
folding pipe one vertical, the 
unit honzontal, to pass fuel. ‘This con 
been given limited flight 


t cvaluated soon 


hguration ha 


First RF-101IA Will Chase B-58 


First production model of McDonnell RF-101LA Voodoo stands on company ramp before delivery to Convair for use as chase plane for 
B.58 Hustler. Voodoo and Lockheed F-104 are only two Air Force fighters able to keep up with B-58, and top speed of B58 is about 


that of F-101. Nose of RF-101 is longer than F-101 to house photography equipment 
insignia on fuselage behind cockpit; gun outlets, just below U. S. lettering, are 
Airplane can carry cluster of three in this position 


under fuselage. 
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Gun access doors of I 


closed off 


101 are located at USAT 


on RF-IOLA. Two auxiliary fuel pods ar 





testing and has proved successful so 
fur 

Other developments include 
© Collapsible drogues which save stow 
age space when not in use 
© MA-2 nozzle designs which will in 
clude antiicing capabilities and a ver 
sion Which will operate in ambient tem 
peratures of 3501 
@ Hydraulically driven 
probe droguc systems are becoming the 
future Oniginal 


reels were electrically driven 


HIGH-SPEED TURBINE 
FAILURES 


Successful frangible wheel high speed 
turbine has been built and tested by 
the Aircraft: Accessory Dept., 
Gsencral Electric Co 

Cok. baad the 


to preventing damage from 


he ( ree] for 


trend for installations 


Durbin 


choiwe of two. basi 
ipproaches 
my overspeeding turbine 

© Acrodynamically limiting speed of the 
wheel by choking the air inlet passage 
braking the wheel 
at terminal Although attrac 
tive, these methods of preventing ¥ heel 
burst create design problems, because 
of the 


of most turbines, 


or acrodynancally 
velocity 


wide operating range required 
which result in either 
weight imerease, performance decrease 
or both 

@ Containing turbine wheel within the 
turbine housing under all possible wheel 
burst conditions, cither by remforcing 
the turbine 
ita high weight penalty or by 
frangible 
which wall burst at an accurately con 
trolled burst speed with the effect of 


the burst reduced by limiting particle 


housing to withstand the 
Iurst 
wheel 


building oa turbine 


ive and weight 


Frangible Wheel 


(iho screntists chose the frangibl 
wheel ApPproa hh | hey ck yigrrne dan oy 
tecl hub to 
Which blades 
tecl pins Ihe 
and allow 
burst 


Wheel disc and 
hght titanimm alloy 
ittauched by alloy 
cle gned to 


cyect at the 


trarbornne 
VcTr\ 
wert 
pis were hear 
blades to 
speed 
Since 


controlled 


cle sired 


burst accurately 


and 


speed WalS 
weight of the 


contamnent 


blades 
reduced to a minimum, 
was greatly simplified 

Contamment of 100° of all 
fragments was achieved with no weight 
increase in the turbine’s housing which 
has a wall thickness of 045 in 
Also, no fire or other secondary hazard 
was generated by the burst 

Vrangible wheel design operating 1 
maximum control 


burst 


onl 


quirements were 
speed 10.000 rpm 
000-65,000 rpm; max 
T50F; max, inlet pressure 
Very Iigh speed sequential motion 
pictures (ight duration of 1.2 milhonth 
of a second with lighting frequency of 
12,000 pet showed that the 


burst speed 60, 
operating temp 
ae 
250 pig 


second) 
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wheel actually burst at 63,000 


STAINLESS HONEYCOMB 


Because steel is more famil 
wr than titanium it will be more 
popular for the future supersome air 
craft Dipl.-Ing Alf 
bh nidtyof research — specialist, 
Lockheed Since it will be 
very thin sheets to offset its 
greater weight, staimless steel will prob 
ibly be used in sandwich forms, Ensrud 


rpm 
staimles 


according to 
Eensrud 
Aircraft Co 


used in 


aid 

Despite the high cost of 
brazed or resistance welded stainless 
tec] honevcomb pane Ils (S150-1,500 per 
q. ft. pnor to imstallation), the need 
for the thin skins to be stabilized 
igaimst compression buckling wall en 
courage a great deal of expansion im the 
rt of manufacturing high temperature 
honevcomb structures 

\ present drawback to the efficient 
usc of honevcomb pancls is that the 
pane! ittaching means add 40-80% of 
the facang weight on the otherwise efh 
cient structure Another limitation is 
that of brazing inspection and quality 
control, ‘This is often so marginal that 
out of a batch of 15 panels, only 3 may 
bn wecepted 

One cxlibit was an 
welded stainless stecl honeycomb panel 
by the Glenn L.. Martin Co. All-welded 
honevcombs have the dual advantages 
of better thermal resistance and elimina 
tion of brazing metal, weight 

N. FE. Promuisel, . Navy Bureau of 
Acronautics, that new ultra 
welding ‘methods may supplant 


present 


all resistance 


micdicated 
Corned 
resistance welding 

Irend to 
skates 


turers to Use 


thin staimless steel 
encourage manufac 
chemical milling, L. G 
Hall, Kugineering Dept., 
North Amerncan Aviation, said. Chem 
cal milling has shown that it can handl 
sheet 


despite 


very 
will nore 


tipe Visor 


‘machming” problems 
heat difficult) con 
tours and the necessity not to distort 
the part North American has used it 
to form skin tapers, scoop out excess 
metal between fastener bosses, perform 
nbbing or waffling operations on sand 
wich cores. 


TURBOJET TRANSPORTS 


upon the by-pass 
consumption = was 
Lombard of 
that re 
service would 


metal 
treatment, 


Previous — stress 
cngine’s low fuel 
de-emphasized by A. A 
Rolls-Rovee. Tnstead, he 
liable performance in 
really decide which of the current tur- 
bojets wins a competitive lead 

Frank W. Kolk, American Atrlines, 
Inc, agreed with Rolls Rovce that the 
two deciding features of turbojets used 
for civilian would Ix low 
fucl rehia- 


said 


transports 
specific and 
bility 

Kolk descenbed reliability in’ terms 


of a low permature removal rate, which 


consumption 


in turn leads to low maintenance costs. 

lo put teeth in their engine rch 
ability claims, Kolk said, engine manu 
facturers ought to give airline customers 
guarantees that the mechanical 
of operating their engines will not 
exceed a reasonable maximum 

lucl consumption and mechanical 
maintenance account for more than 
half of the airline operating costs, 
Kolk poimted out 


HOT DAY THRUST 


Takeoff thrust of a jet aircraft is cut 
by 16% when temperature is 100F at 
sca level, according to D. W. Finlay, 
Boeing Airplane Co. chicf of prelimi- 
nary design, ‘Transport Division. ‘This 
means a 10% reduction in allowable 
takeoff weight on a specific ficld length 

A ficld length limited jetliner ther 
fore can lose more than one-half of its 
design pavload in long-range operation, 
ot be able to use only half its range with 
a full pavload, Finlay said 

These performance figures are based 
on a 40 deg. excess over the standard 
day temperature of 60F at a_takeoft 
speed of 110 kt 

Economic effects of elevated tempera- 
ture operation for four-engine jets are 
primnanly due to this deterioration of 
takeoff load carrying capability, Finlay 
said 

At near normal temperatures or at 
ranges not than two-thirds of 
maximum, there is no significant opera 


costs 


MIOre 


tional problem 

‘kor the more normal case,” he said, 
in which the operator desires to pro 
vide flexibility in equipment for assign 
ment to all parts of a large route system 
cntailing long range, as well as tropical, 
desert, or mid-continent summer opera 
tion, the desirability of providing som 
form of thrust augmentation is evi 
dent.” 

Ihe Boeing official cited oversized 
cngines and engines modified to aug 
ment takeoff two 
compensating for the high-temperature 


thrust as means of 
losses 
augmenting an 
cngine’s thrust are by increasing en 
gine speed for takeoff only, or by pro 
viding 4 water imyection system 

All these solutions entail economic 
penalties m= operating jethners, Finlay 
Where the basic airplane 
1 100-passenger 
passengers at 
engi 


Iwo methods of 


pointed out 
would break 
configuration 
1,000 mi. range, the 


even in 
with 47 


oversized 


would require 51 passengers, the over 
speeded engine, 45 passengers, and the 
water augmented engine, 49 passengers 

Finlay concluded that some means of 
ratio of takeoff thrust to 
all other thrust characteristics of the ject 
sized 


mereasing the 
needed, since cngines 
for cruise tend to be 
cantly undersized for takeoff, 
larly at above-normal temperatures. 


cngine ts 
signifi 
particu- 


CCOMOTAN 
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Douglas Turboprop for Fleet 


Drawing and three-view of Douglas 1906A four engine turboprop proposed as 
a fleet resupply aircraft show it is similar to the Douglas 1940 (AW Mar. 25, 
p. 38), planned as a DC-3 replacement. Though the fleet airplane has a nos 
radome, its overall fuselage length is 4 ft. 4 in. shorter than the transport 


design. Carrier landing performance is indicated in drawing below. Like 


a previous Fairchild proposal, Douglas envisions an aircraft capable of servicing 
a task force at sea, reducing dependence of the force on surface logistics (AW 
April 1, p. 29). The Douglas airplane would use Lycoming T55 engines, and 
would avoid most complicated high lift techniques—as boundary layer control— 
to maintain simplicity. High engine thrust-to-weight ratio, high-lift flaps, 
moderate wing loading, would give the airplane short takeoff capability. No 
wing or tail folding is used. Plane could be catapulted with two engines out. 


17 FPS SINKING RATE 
39 KNOTS ENGAGING SPEED 
220 FT MAX RUNOUT 


HOOK POSITION 
AT MAX LOAD 





HOOK TOUCHDOWN AT 
AVERAGE FLIGHT ATTITUDE 
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FRENCH ALOUETTE II is five-place utility helicopter powered by a 360 hp. Turbomeca 


Artouste II 


Republic is licensed to build the ship. 


Piasecki, Republic Take Options 
To Produce European Helicopters 


Washington—Increasing U.S. inter 
cst in Kuropean helicopter designs was 
cvidenced last week m disclosures that 
two compamics are considermg manu 
facture of foreign rotary-wing aircraft 
© Piasecki Aircraft Corp., Philadelphia, 
Pa, has an option to build the Ultra 
Light, a two-seat, tip-yjet helicopter de 
ywned by Fairey Aviation Co., Ltd., of 
Mngland 
@ Republic Aviation Corp., Farming 
dale, N. Y.. has been licensed to manu 
facture the French Alouette Ul, five 
place turbine powered utility helicopter 
designed by Sud-Aviation 

Both American companies are pre 
punng to demonstrate ther new ai 


craft to military customers, particularly 
the U. S. Army, which already has 
stated a requirement for aircraft of these 
types. 


Fairey Ultra-Light 


Piasecki’s Ultra-Light will be one of 
i half-dozen small helicopters to be con 
sidered by the Anny, which will grant 
tbout five contracts for design studies 
in this field. First contract already has 
been awarded to Kellett Aircraft and 
other manufacturers will be asked to 
compet 

Piasecki Vairey design has 
idvantages in simplicity that make it 
pilot to do his own 


savs the 


possibl for th 


FAIREY AVIATION CO. Ultra-Light is two-seat, tip-jet helicopter powered by the Turbo- 
meca Palouste. Piasecki has option. 


34 


maintenance Ihe « OMpPAnyV sd¥s the 
Ultra-Light will have an mitial operating 
half that of 
tional small helicopters 

Maj. Gen. Hamilton H.'Towze, chief 
of Army Aviation, has said he hopes to 
procure aircraft of this tvpe in large 
numbers for use by combat forces. Cost 
goal sct by the general was approxi 
mately one-third that of present models 
The Army is trying to hold down devel 
opment costs on the project, and ther 
is a possibility that it will buy an off 
the-shelf product, in which case the 
Fairey-Piasecki design would be a candi 
date 


cost about onc COnVCH 


Alouette II 


Republic Aviation’s interest in the 
Alouette II also appears to be an effort 
to capitalize on a well-received existing 
design to meet an Army requirement 
The French helicopter would be a con 
tender for Army’s utility requirement 
and would compete with the Bell 
XH-40, which is also a turbine-powered 
aircraft 

Republic also has interest in Nav 
requirements, where the Alouctte I! 
probably would be offered as an alterna 
tie to the new Kaman HU2K-1, for 
which a development contract has been 
awarded (AW Feb. 11, p. 34). Repub 
lic savs the French aircraft is an efficient 
helicopter for air-sea rescue work 

In the case of both the Piasecki and 
Republic proposals, the foreign-designed 
cngines may be built in this country by 
Continental Aviation, which holds the 
license from the French ‘Turbomeca Co 
Ihe Alouette Il is powered by a 360 
hp. ‘Turbomeca Artouste II; the Ultra 
Light by the Palouste, a Turbomeca 


, 
design 


s ‘ 
RAF May Be Given 
‘ge ry . 

More Flight Testing 

London—Royal Air Force operational 
squadrons may take over more responsi 
bility for testing new aircraft 

This has been disclosed in the House 
of Commons by the Secretary of State 
for Air. It was suggested to him that 
RAF flight testing might lead not only 
to better testing but also to fewer ce 
lavs at the Ministry of Supply stage be 
fore anv new aircraft become opera 
tional 

Agreeing with this, he 
of steps in this direction already have 
been taken, mecluding such things a 
stationing RAF haison officers at ai 
craft plants, the Central lighter Estab 
lishment, and the Handhng 
Squadron 

Even when aircraft goes 
ron service, he said, the 
try to fly 1,000 hours as quickly as 
ind to send iv penodical 1 


said a number 


Boscombe 


into quad 


aim 1s to 


possible 
ports 
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This New 400 Cycle 
AC Rotary Actuator by 


EEMCO 


Has an Operating Range of 
320 to 480 Cycles * 


EEMCO Type 0-822 400 cycle rotary actuator controls 
the trailing edge flap on the latest and fastest supersonic 
fighter aircraft now in quantity production for the United 
States Air Force 

Ye One of the unusual features of Type 0-822 is that it 
operates on a frequency range of 320 to 480 cycles 
whereas Military Specification requirements call for a 
range of but 380 to 420 cycles for AC actuators and 
motors. The greater range eliminates need for a constant 
speed drive for the generator system in the aircraft which 
cuts down possible maintenance and at the same time 
reduces overall cost and weight considerably. 

A torque-limiting AC clutch is incorporated in the motor 
in Type 0-822 which disconnects the high inertial load 
imposed by the motor's armature. A brake can be built 
into this mechanism if Type 0-622 is altered for use in 
some other capacity. Another feature is the adjustable 
non-jamming stops that are built into Type D-822 which are 
especially vital on an actuator with this load magnitude. 


For the past 15 years EEMCO has made a specialty of 
designing and producing special AC and DC motors and 
linear and rotary actuators for the aircraft industry. Its 
entire effort has been in this field. Reflecting the high 
standards of precision gained from this experience is the 
fact that EEMCO motors and actuators are included in the 
majority of the latest jet aircraft and missiles now being 
produced for our national defense 


SPECIFICATIONS FOR TYPE 0-622 
Normal operating lead : 26,000 inch-pounds 
Maximum operating lead; 52,000 inch-pounds 
Uitimate static lead: 75,000 inch-pounds 
Travel: 45 degrees at 625 RPM 
Amperes: 4 amps. at 26,000 inch-pounds at 
480 cycles on 200 volts 
Weight: 35 pounds 
Qualification: Type 0.822 has been designed and 
qualified to meet applicable military and 
aucraft manufacturers’ specifications 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California —Telephone REpublic 3-015! 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 





WHEREVER MAN FUES 


ae DC-S jet airliners will fly on blue-ribbon routes in the U.S. and overseas. This 


transports one of more than 40 types of turbine-powered aircraft using Hamilton Standard 


equipment. Superior engineering, research, development, and experience stand behind Hamilton 


Standard’s leadership in produc tion for outstanding aire ralt—yet OF prep Her driven. 


Propellers e Starters — Air Conditioning Systems e Fuel Controls . Valves e Pumps 
HAMILTON STANDARD, WINDSOR LOCKS. CONNECTICUT 





Canadair CL-28 Makes First Flight 
Canadair CL-28 maritime reconnaissance airplane made first flight three days ahead of the schedule laid down by engineers three years 
ago. With William Longhurst, Canadair chief test pilot, at the controls, the CL-28 lifted off the runway in 2,200 ft. for flight, which lasted 
75 min. Second flight in test program was made the next day, with Longhurst and same crew of four aboard. Designated CP-107 by the 
Royal Canadian Air Force, the airplane is a piston engine version of the Bristol Britannia. Canadair will build 25 for RCAF, also plans a 


transport version with turboprop engines. 


General Accounting Office Asks 
Tighter USAF Subcontract Policy 


Washington—Gencral Accounting 
Office is called for a closer USAF poh 
ing of pricings on subcontracts m testi 
mony before the House Armed Services 
Investigating Subcommittee headed by 
Rep. kdward Hebert (D.-La.) 

Ihe recommendation stems from a 
GAQ investigation of $135.9 million 
in subcontracts awarded to Ford Divi 
sion, ord Motor Co., for B-47 wing 
scts by Bocing Airplane Co., Douglas 
Aircraft Co. and Lockheed Aircraft Co 
The contemplated profit after redeter 
mination was 9.407. Under the actual 
expericneed costs, there was a profit of 
18.6%, or $9.8 millon more than an 
ticipated, according to L. J. Powers, 
director of GAO's Defense Accounting 
and Auditing Division said 
lord made a voluntary commitment to 
refund $5 million to USAF despite the 
fact that Boeing was reluctant to make 
1 new redetermination of its contract 

USAI 
mony which, it said, 
Au b orce 
ing a $5 million voluntary 
the Ford Motor Co.’ 

In a letter to Hebert 
the Au korce James Douglas 
twice dechned to make a 
bemg mformed that USAI 
it prohts CXCCSSIVE 

Douglas said it was only after USAI 

msisted” that bord to a S35 
million refund 

In the end, he said, a $3.5 
return was made to Boeing, Lockheed 
ind Douglas after deduction of a credit 
for true depreciation on facilitie dun 
made from the $5 million 
Powers cl that the 

chichly because 


bord 
before sufh 


redetermination was 


Powers 


promptly protested the testi 
“unphed that the 
ft m recen 


refund by 


showed no imtere 


Secretary ot 
suid bord 
refund on 
considered 


wreed 


millon 


lord wa 
umed CACL \< 


ulted 


proht re 
made 
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cnt production experience and related 
costs had been obtamed and that clos« 
control by the Aw Matenel ¢ 
redetermination iu this case 


ound 
over price 
would have resulted ina more equitable 
price 

Hk quoted 
lord's refund 
for the 
but will also provide an Air Force shat 
entirely to 
idded = that 


confirms our be 


that 
rake up 


ANIC a 


“will not 


wing 
only 
apparent crror in negotiation 
the cconomics duc 
hord cfhoency.” 
ANIC explanation 
hef in the need for 
by USAF of 
contracts 

“We 
ume prim 
tics for 
thous, but 
interest we 
itsclf that the 
protect the 


o 
ing in 
Powers 


Closer supervision 


repnicings of major sub 


t that USAR a 
respon ibili 


do not ugg 
contractor 
conducting repncing negotia 


USAR doc 


hn lie \¢ 


have a 
USAI 
pritine 
mitercests of 


since 
direct 
hould ISSUITC con 


fully 


the government 


tractor 


that wiihcant 


Wwe b TL 


Power ilso urged 
voluntary price reduction 
contractor to prin ct 


hould he te 


passed on 
ment 

Qn this pomt, Se Doughs 
told Rep Hebert that the refund agree 
that nom 


ctars 


ment with bord pron cle 
mild wcruc to am 
mvolved b 


irangemcn 


reased profit 
of the aircraft conti 
contractual 


icto 


reason of any 


for sharing in cost reduction 
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Mine Safety 
Gulf Oil Corp 


program in high cnerg' 


Appliances Co. and 
will undertake 
fuel 


point 


Ml hic h 


will be carned out by Callery Chemical 
Co. Callery is building plant at Mus 
hogee, Okla. for “HhCal.” a boron 
hyvdrogen-cargon fuel for Navy 


Crucible Stecl Co. will continue de 
\clopment of new high temperature 
tecls for jet aircraft. USAF renewed 
contract tor program which includes 
stecls and of metal 


of bearing steels for 


i study of austenitu 
lurgu il property 
high temperature aircraft use 
Acrojet<General Corp. and British 
fiom of ID. Napier & Son wall exchange 
information on liquid fuel 
centering on high test 


technical 
Ti ke t 
peroxide engine 


Chg 


Lockheed 
Pratt 
fighter 
ifter the 


pilot bk. C 
LO4A Star 
week 


production 
from an ft 
| aw ind \l B last 
flamed out 


CCC t¢ dl 
neal 


cnying 


Agency fired first 
tudy aimed at do 
mestic production of U.S. Sparrow and 
Nike type mussiles by 1960. Japanese 
test missile, the TEMB99, ha 
of Mach 4 


Japanese Defense 


guided missiles om 


peed 


Her ules took off 
weight during test 


Lockheed C-130 
it LEL.O00 Tb ero 
of ski landing 
overed lake it 
borce SLIDI 
vclopment CACTCIM Wa 


Wrght Air Ds clopment Center 


Cal ftom on snow 
Bemidy, Minn, Task 
now, land and ice ce 


onginated by 


Glenn L. Martin Co. let $6,031.95 
155,000 sq. ft. plant 


where Lacrosse mH i 


contract for 
Orlando, bla 
isin production. Four buildings of 
manuhactunng, en 


office 


plant will include 
ginecrmng and adimiunistrative 

Krench catricr Dixmude left bronce 
sith 13 Ouragan and 23 Mystere 1V 
hghters for India. It was first Mystere 
IV delivery to India 
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Decline in Overshoot Crashes Reported 


Reversible propellers help trim runway crashes; near 
miss reports remain at dangerously high level. 


By L. L. Doty 


Washington—Sharp decline in crashes 
caused by overshooting runways has re- 
sulted from the use of reversible pro 
pellers, increased pilot competence and 
better company training. Mid-air colli 
sions, however, remain a serious threat. 
\n average of 3.7 near misses are re 
ported daily. 

\ report released last week by the 
Civil Aeronautics Board shows that 
75% decline in the frequency of over 
shoot crashes per one million landings 
was recorded during the period between 
1950 and 1955 from that of the 1946 
1949 period 

In cach of the 31 overshoot accidents 
icported, the aircraft was cither de- 
troved or sustained substantial damage 
Only two of the aircraft involved were 
equipped with reversible propellers and 
im neither case was the reversible mech 
anism found to be faults 

Near-collision reports filed with the 
CAB between Sept. 1 and Dec. 31, 
1956, were dangerously high, totaling 
152 and threatening a total of 4,429 
persons aboard the flights involved. 

No comparable statistics for previous 
periods are available to indicate either a 
ise oor fall in’ the mid-air collision 
threat 

Ilowever, the Board reported — last 
car that 226 persons lost their lives in 
127 mid-air collisions between 1948 
mad 1955 (AW July 30, p. 32). An 
idditional 128 people were killed in the 
collision of United and ‘Trans-World 
ihiners over Grand Canyon last June 


Near-Miss Analysis 


Here are the facts brought out m the 
CAB analysis of the near-miss reports 
hled 
© Military flights accounted for 259 of 
the 542 near-miss reports filed, civil 
flights for 193, Of the latter group, 53 
were filed by scheduled air carners 
e Total of 406, or 89°F, of the 
lents occurred in controlled air space 
© VER conditions prevailed in 346 
6 of the 72 of the 
noidents came during daylight hours 
@ Majority of threats involved crossing 
paths, although 38% of the reports in 
olved head-on attitudes. Only 89, of 
() of the reports covered overtaking 


mel 


>> 
cases; 325, 


ipproaches, which might mdicate that 
this type of threat unnoticed 
CAA’s Technical Development Center 


goes 


38 


has found that the greatest danger of 
collision lics in overtaking aircraft be 
cause of cockpit blind spots (AW Nov 
5, p. 38). 

@ Awareness of the imminence of a 
near-collision was first evident at dis- 
tances between 500 and 2,000 ft. in 
136 cases and between 100 and 500 ft. 
on 124 cases. There were 59 reports 
filed in which the threat was first no 
ticed within 100 ft 


Danger Zones 


Most of the incidents occurred while 
aircraft were en route in controlled air 
space at altitudes between 4,000 and 
15,000 ft. Eleven pilots said they were 
above 30,000 ft. when the threat ap 
peared. 

\ total of 172 pilots reported a near 
miss in departure or arrival operations 
at airports with control towers. A total 
of 109 of these aircraft were fiving 
below 3,000 ft. and, of this group, 71] 
were flying within a speed range of 200 
mph 

In 340 incidents, reporting pilots did 
not observe the other aircraft before 
the danger of a near-collision was 
evident. In 78 cases, the pilot reported 
he saw the aircraft prior to the danger 
of collision but did not feel a hazard 
existed at first sighting 

In 123 cases, the 
100 ft. of one another 
202 urcraft 


aircraft came to 
In an 
came to 


within 


other mistances 





Specht Suspension 


Washington—Civil Aeronautics Board 
last week denied a complaint requesting 
that Trans World Airlines Pilot Leonard 
Specht be suspended beyond April 2. 
The Civil Aeronautics Administration 
asked for the extension following the 
original 30-day suspension of Specht on 
Keb. 1 for allegedly changing altitudes in 
flight without controller's authority (AW 
March 18, p. 30). 

The CAB also denied a complaint re- 
questing that TWA be ordered not to 
use Specht’s services as a pilot-in-com 
mand. The Board said it was uncon 
vinced that Specht will violate rules in 
that air commerce will be 
endangered. Specht's future status will 
be determined at CAB revocation pro 
ceedings to be held later this vear. 


such a way 











within 100 to 500 ft. of one another 

Near misses involving only piston 
engine aircraft accounted for 260 of 
the reports. In 70 cases, piston engine 
and jet aircraft were’ involved; jet vs 
jet was reported 36 times. Helicopters 
were reported in three near collisions 

Reporting pilots said they were un 
able to take evasive action in 313 cases; 
in 51 incidents, pilots said evasive ac 
tion was impossible. 


Overshoot Decline 

The CAB report on overshoot land 
ing accidents underlines the effective 
ness of propeller pitch in controlling 
this ty pe of crash 

In one of the two accidents in which 
the aircraft involved were equipped 
with reversible pitch propellers, faulty 
brakes on a Lockheed 1049 and slushy 
runways were given as the cause of the 
overshooting. The aircraft plowed 
through a boundary fence and across a 
highway before it came to rest in an 
upright position. None of the $4 per 
sons aboard .were seriously injured 

In the other accident, this one in 
volving a Boeing 377 Stratocruiser, op 
crative reversible propellers might hav« 
prevented the overshot approach 
louchdown was made about onc 
quarter down the runway. Unable to 
decelerate the ground roll, the pilot 
made a slight turn to cross several lun 
dred feet of grassy area before crashing 
into a chain-link fence, causing sub 
stantial damage to aircraft but 
minor injuries to few of 68 passengers 

At touchdown, the pilot expericnced 
1 forward thrust when the throttles 
were moved into the reverse quadrant 
ind immediately put the throttles int 
forward idle position. Brakes werc in 
effective. 

Later investigation revealed that thi 
circuit breakers of the propeller rever 
“out” or m 


onh 


ing svstem were in the 
operative position, precluding propelle: 
reversing. Further study indicated that 
the circuit breakers were pulled during 
1 prior flight and were not reset priot 
to the accident 

Ihe 31 overshoot accidents includce 
1] DC-3s, cight ‘C-46s, seven DC-4s 
two L.-049s and one BuD RBI, in addi 
tion to the Boeing and Lockheed 
equipped with the reversible propellet 

Majority of the 
during winter months, and 23 took place 
Runway 


now-coverced 1 


] 


wccidents occurred 


during davheht hours cond 
tions were wet, icv o1 
"0 of the accidents 

A total of 71 factors were attnbuted 
of the accident. In 24 ca 


s HISCS 
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harged with landing to 

high, too fast, too far down the runwar 
or With improper inflight planning. ¢ 
pilots were held responsible im six cas 
nd other personnel were charged with 
ror m_ three imstances 

Brake failure was responsible for onl 
one accident powerplant failure was the 
cause of three accidents. ‘These acl 
fuilure of crankshaft, front row 


rod bearing and propeller blade 


Propeller Failure 
Powerplant failure in flight « 


cause of one overshoot accident which 
nught have been prevented by reversibl 
propeller \ L-049 experienced a mal 
function of engines number three and 
four while cimbmg out of Los Angeles 
and both engines were feathered. Num 
ber three was later unfeathered but 
fuiled to develop more than 1,800 rpm 

An instrument approach was made a 
Long Beach and the aircraft passed ove 
onc-half the runway before makimg a 
touchdown. Brakes were meffective on 
the slippery runway and without the 


nd of reversible propellers the aircraft ° 
kidded 1,400 ft., from the end of the First PanAm 707 Under Way 


NOSE SECTION of first Bocing 707-120 Stratoliner, destined for Pan American Airways 
is lifted from jig at Renton, Wash., plant. It will be delivered late next year 


mnwav before the nght gear collapsed 

te stop the skid y . ~~ 
Weather was generally unfavorabk - , : 

mu most overshoot accidents. In 2° 


~ me he a 


cases, rain, snow, sleet or fog prevailed 
Visibility was less than two mules m 17 
instances and prevailing ceiling at the 
tine of the accident was under 2,000 ft 
ili 22 cases 

In no case was insufficient runway 
length attnbutable to an overshoot a 
dent. ‘Twenty-five of the crashes hap 
pened on runways 4,000 ft. in length of 


I Tl 


Convair Offers Japan 
License to Build 440 


Plans to build the Convair 440 in 
Japan are under study by Japan Aircratt 
Maintenance Co., a subsidiary of Japan 
Arrline JAI miticipate i requircmcnt 
for ten shorthaul aircraft by 1960 ¢ 
place DC-4s now m use on its domest: 

it 

If commutments for an additiona 

raft can be obtamed from the Jap 

Air Safety Defense Force, it i 

lered economical to manufacture ¢ 

$40 airframes in Japan 

Clomnvai propo il for heen mig 
frame manufacture to JAMCQO in 

‘hts to sell Convair 440s to other Far 

em countnes, but Japanese deli 
wuld mot be CXp ted before |9¢ 

Japanese decision largely wall 
cfore on domestic requircment 
Iilitating agai wcoeptan ( 
wall ( ( / th 


\ 


( 
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Bilateral Pact Gives KLM Routes 
‘To Houston, New York- Antilles 


By Ford Kastman 


Washington—Netherlands and U.S 
last week signed the first air bilateral 
between the two countries 
despite strong opposition from congres 


“ugrecment 


onal groups and U.S. airlines 
The agreement gave the Netherland 
two of the three rout 
had asked for. One os from the 
to Houston: the other from the 
West Indices to New York. A 
request for a Netherlands-Lo 


was demicd. 


concessions it 
Nether 
jan 

Dutch 
Dutch 
Angeles 


U. S. Rights 


Ky. HE. van der Beugel, Dutch Under 
Sccretary of State for Porewn Affair 
notihed US. officials that be hoped to 
Netherlands Lo 
'sS po ible 
In return for Dutch grants, ( S 
will night to operate 
bevond Amsterdam on the [ S 
Netherlands route. U.S 
will night to operate beyond 
pots already served on the UL S$ 
Canal Zone route via mtermediite 
pomts to Aruba, Curacao, St. Maarten 
md Paramanbo 


route 


rcopen talks on the 
Angel 


route as soon 


it denne TCCCIVE 
urlines also 
lave the 


sional leaders irline repre 
and the head of the ( S 
Chamber of Comerce had urged Presi 


Congre 
chtatives 


Chicago Helicopt 


Seven-passenger Sikorsky 8-55 of Chicago Helicopter 
skyline on flight between Meigs Field on lakefront and O'Hare Field on northwest side 
and Midway on west side. Triangular trips take 32 minutes; ground transportation requires 
Northwest Airlines has interline agreement for helicopter service to haul 


four hours. 
passengers between O'Hare and Midway. 


40 


dent Eisenhower and Secretary of State 
John Foster Dulles to call a halt to 
negotiations until the objections of 
U.S. airlines could be fully heard. 

John S. Coleman, President of the 
U. S. Chamber of Commerce, said in 
i letter to Secretary of State Dulles that 
the negotiations appear to be procecd 
to the Bermuda Air Ser 
ices Agreement which stipulates that 
potential trafic over proposed routes 
must justify the award 

“We hope,” Coleman said, “that vou 
will take the necessary steps to see that 
the present negotiations with the Neth 
etlands are recessed long enough to give 


mg contrars 


thorough consideration to the views of 

U.S. air 

be concerned 
W ire to Pre 


me pnecdiate 


carners and others who ma‘ 


ident Eisenhower urg 
uspension Of negotia 
Sen. Warren G 
chairman of th 
Foreign Com 
ind Sen. John W 
ranking Republican 
commnittec 


were cut by 
Wash 


Interstate and 


thon 
Niagnuson (D 
Scrat 
merce Committec, 
sSnicker (R.-Olhnto 
member of the 

Opposition to the agreement also wa 
voiwced on the floor of the Senate b: 
Stvles Bridges (RN. HL.) and Alexan 
der \\ tle (R \\ is 

Stuart G. ‘Tipton, Air Transport 
Association president, urged in a wir 


ce Begins 


Airways cruises above Chicago 


that U. S. 


given an 


to President Eisenhower 
airline representatives — be 
opportunity to their 
the question to the President 
One airline spokesman 
Dutch are not secking new routes ito 
the United States for the purpose of 
carrving trafhc between Amsterdam 
and pomts im the U.S. They hope 
he said, to use Amsterdam as a funnel 
to carry trafhe between the U. S. and 
the larger citics of Europe and to the 


Near and Middle East 


present side of 


said the 


CAB Figures 


CAB that an 
of 10 passengers a month traveled be 
tween Amsterdam and Tlouston from 
September, 1955, to March, 1956, and 
that an average of 51° passenger " 
traveled between Amsterdam 
Angel ver the ine period 
penod the CAB 
engers a month 
Dusseldort 
Milan 
Between 
points ther 


figures show IWCTAL 


month 
ma Lo 

During th inne 
said, there were 965 pa 
between Lo Angel ind 
brankturt, Cseneva London, 
Paris, Rome and Zurich 
Houston and the ine 
was an average of 113° passenger 
month 


Phe airlines als 


that ther 
i dav between 
of the Dutch 
Curacao, 

Dutch 


opel if 


lain 
ire onls five pa 
New York and the holk 
territory im Latin Amenica, 

Aruba and Paramaribo he 


want, the airlines claim, to 


New York and Curacao im 
order to gam access to. trafh« 
New York and the North, East and 
west coasts of South America. ‘The 
Air ‘Transport Assn. estimated thi 
trafhe would be worth S11 
vear to the Dutch as compared with 
the $195,000 value attributed to the 
New York-Netherlands West Indu 
traffu 

Phe airlines also 
the Dutch 
precedent that would be 
bilateral 
countrics, 


between 
between 


million a 


that 
would set i 


feel 


demand 


granting 


followed ill 


negotiation with other 


Commerce Reports 


Federal Airport Funds 


totaling 
mstruction and 


Washington—l'cderal fund 
$55 million for the 
unprovement of airports at 334 Moca 
tions in the U.S. and territones hav 
Department of 


bederal Aud 


been granted by the 
Commerce for the 1958 
Airport Program 
The projects cover all states ex 

Wisconsin and Wvroming. Both are 
expected to submit programs in the 
near future to increase the total grant 
Local funds to match the federal fund 
are available, or will be provided, bs 
the states, municipaliti¢ 
involved 


countics or 
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CAB Charges Flying Tiger Line 


With Violations of Charter Policy 


W ashington--Civil Acronautics Board 
last week began enforcement proceed 
ings against the Flying Tiger Line for 
alleged violations of the Board’s ‘Vrans 
atlantic Charter Policy. 

At the same time, the Board revised 
its regulations in an effort to force 
closer adherence to the policy 

The enforcement proceeding, insti- 
gated by the CAB Compliance Office 
charged Flying ‘liger with failure to 
hle required reports, documents and 
other information and with violation of 
three sections of the Civil Aeronautics 
Act 

Ihe CAB’s petition for enforcement 
uid Flying Tiger transported passenges 
m foreign air transportation between 
Miami, Fla., and points in Central and 
South America in violation of Sc« 
401 (A) of the act, which prohibits such 
transportation without a certificate; that 
the airline falled to comply with various 
CAB orders as required under Section 
1005 (FE), and that it charged rates 
below the cffective tariff, an act pro 
hibited under Section 403 (B) 
davs to file an 


tion 


Phe airline has 15 
imswer to the CAB complaint 

The case was touched off by a ‘Tran 
World Airlines petition filed with the 
CAB last which the 
ought enforcement and amendment of 
the Transatlantic Charter Policy 

I WA asked the Board to tighten the 
take 


Mw hose 


month in virline 


policy and to ippropriate action 
igainst 


bomg conducted in violation of existing 


Carricrs operations ar 
rile 

have been 

IWA charged, 
ners have concealed the real nature of 
| rctivitne made false or mapro 
hoodwink the ( AB ind 
that agency authority to 
itlantic charter 


Ther 


hances 


rcp ited 


“wher " 


p> 
hans fo 
tumed from 


operat tran und 
cx Inptions 

bh lying 
rcepe ited and 
ince with CAB requircincnts goverun 
harter movement 

IWA said Flying ‘Viger disregarded 
CAB regulations by selling transport 
tion to persons having no affilat 
with groups chartermg aircraft. In dou 

» TWA uid, the { 
cut-rate transportation to the 
pulyh 

WA also charged that 
harter listed by 
have been fictional, while 
ittcempt to 


rwa **f 


min! 
Colley 


cited bs 
ontinuous 


liger Was 


now 


| 
AiTtinee it 


Conine 
| I is 
other 


justify. th 


group 


reated im an 
ipplication of charter rate 

Nain outhned by the CAB 
pits rev) statement that went 


point 
cd poh \ 
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@ Board will neither grant blanket ex 


cuiptions to an entire class of carners 
to engage m= such charter 
nor exempt all) charter flights per 
formed, durmg an entire 
particular air carner. ‘Vhis means that 
appheation for a 


must be filed for cach proposed charter 


opel tlions 
scason, DV a 


specific excmiption 
movement 

Ihe Board plans to retam plenary 
control charter 
individual 


over such services by 


passing upon the merits of 
cach application 
© Board will generally favor the grant 
ing only of applications that comply 
fully with 
citions of the 
Pohics However 
right to waive any 
In appropriate 
The Board that, ou the 
some airlines engaged im transatlanti 


failed to « omplhy 


and con 
Transatlantic Charter 
CAB reserves the 
of the 


the various terms 


requirement 
Cuises 
sau prast 
charter have 
with various aspects of the policy Ac 


SCTV ICC 


cordingly, it has decided to meorporat 


Vaniouy provisions of that pohes eX 


press conditions upon cach mdividual 


excinption granted to am carners bu 
ture violations of thes requirements 
will be referred to the Ofhice of Com 
phance for enforcement action 

@ Increased from 30 to 60 davs the 
tine required to process applications 
@ Existing requirement for filing and 
idherence to a statement of rates 1s 
strengthened by requiring that the fil 
form of a tant 


inst 


ing be made in the 
e Board = reafhrmed its policy ag 
the authonzation of indirect am cat 
nicrs cngaged in arranging consolidated 
travel on charter flights by air passen 
gers. An application for exemption 
authority filed by a direct: au 
which has solicited madividual members 
of the public will not be granted. Ad 
will be evidence of 
public solicitation, the Board 
either the carrier or its agent miay 
solicit’ prospective charter groups by 
contacting officers of | the 
other organization 


Carrict 


vertising maternal 


said 


chart nmng 


club a However 


only members of the chartering organ 


zation who have been members for a 


months prior to. the 


signed may be 


mn Of six 
date when 
wahoted by the org 


1 contract 1 


mization 


IATA Asks Surcharge Increase 


scheduled 
surch ge to trans 
on May 
ibly wall) run strong opposition 
from the Civil Aeronautics Board 
Disapproval by the CAB, or anv one 
of the mterested governments mvoled 
ould block the 
In past opimions, the Board has not 
looked favorabls upon lugher fares for 
Instead, CAB 


cating 


Washington -Proposals by 
urlines to add a 5 
itlantic passenger fares | prob 


mito 


mcrease 


iternational operation 
has advocated an mereasc im 
ipacity ereduction im far 
ithout lowenng the rate of 


Wrict operating ONC! thre 


to permit 
return ft 
North At 
lanetu 

\ requ t to add a 
wide by the International Air ‘Tran 
mort Assn. im behalf of all) scheduled 
operating over the North At 
of the airlines in 


Ippror il toy the 


urcharge wa 


rhavn 
lantic. Go 
| ed wc 
ocition 
Su Wilham Po Pildred 
cl thee 
vitalh 


financial cmergenc 


crnment 


! ked for 


IATA 
tor general airlines Cou 
the surcharge necessary to 
crou CAUSCE 
ubstantial 
fare levels were last 
NMlav. Tle added 
fhe next time that 
in normal cou 
Septemb I to 
Ss With 1p 


ypcrating Cost merase 


Hit margin that 
pre tient 4 ! pp! 
mother | mouths of 


matter wall be 


onnncndations bias 


Board action ins the 
taken after staff res 
been received 

barker the CAB that 


would pcrmut i 10 Hi TCANe i 


mnounced 
pa nger fare proposed b the two 
certificated Tee 
leritor ’ Plawan 
with the on wed tan 
cltective April | thre 
f both iW timated 
vill bee limited Dhic aurhine rT 

Nordine Lta incl i 

Ital 


apcrnting noth 
Sunultancou 
shach Peaniit 
mnual suabsid 


if * 5) tytjt) 


nal 

ould 
those of 
sould not pro il them with ou ‘ 


LEAS favorably 


other 


COMP Ane 


vith 


formtornal Cannes it 


orable 
Phe Board also said the far of the 
Pawan Carre were not related 
fine harged b 
me thee 


position mt 


Caring 


domests trois 


lina operating ontmental ( ‘ 
rice thre 
ition 


frou th 


vbanrane oft opel 
tors differs greatl 
trovssk linn 
Dh 
tiv 








RUSSIAN-BUILT 11-14 with Chinese Communist airline markings taxis for takeoff at Kunming. Kunming is terminus of civil airlines in 
Southwest China and for traffic to and from Southeast Asia. Flights operate twice weekly between Kunming and Rangoon. 


Kunming Is Chinese Southeast Asia Terminus 





AIRCREW, using chopsticks, is fed at Kunming. Control tower operator (right) at Kunming talks with aircraft in flight. 
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Soviet Passengers Wait, Wonder, Freeze 


By N. Klavin 


Moscow—The ordinary scheduled ait 
line flight is not devoid of a certain 
amount of romance. Even so, pas 
sengers can't help but be bothered by 
such trivial and completely un:cmantic 
problems as the plane’s departure time, 
transportation to the airport, the order 
of seating in the plane, layover time en 
route, etc. 

Our itinerary was Vnukovo Airport 
(Moscow) to Khabarovsk on Flight No 
3. Date and time of departure were 
Jan. 10 at 4:25 a.m. The bus from 
Sverdlov Square left at 2 a.m. Try to 
remember these figures. 

The passengers for the flight gathered 
at the Sverdlov Square bus stop at | a.m. 
That's no mistake. We all crowded to 
gether in a long line about an hour be 
fore the bus departure time. Why? Is 
it possible that the passengers them 
selves decided to go to Vnukovo Ai 
port so long before the designated time? 

Not at all. ‘The Moscow city airline 
ticket office handed out with the tick 
cts a “Passenger Handbook” which said 
that the last bus left for the airport at 
lam. The passengers, naturally, were 
faced with the problem of whom to be 
heve. ‘Thev believed the handbook and, 
ay a result, they fidgeted a whole hou 
\t 2 a.m., the bus left 

Phe usual pre-flight bustle prevailed 
it the air terminal. Now and then the 
loudspeaker announced plane arrivals 

But passengers on Flight No. 3 had 
to spend about two hours at the airport 
One could while away the time reading 
newspapers Of magazines in the waiting 
Hlowever, vou had to bring vour 
Dhix iil 

night 


room 
own reading matenal with vou 
terminal's newsstand closes at 
even though flights are made around thi 


clock. 
Departure Delay 


Ihe time drew near for boarding ou 
However, for some reason the 
remained silent. Peopk 
began to get nervous. Agam — the 
puzzling question What's 
Could they have canceled the flight? 
Passengers headed for the informa 
tion bureau. ‘There it was explamed 
that the plane would leave at 4:50 a.m 
Ixcuse me,” said one of the pas 
“It: savs on the ticket, and we 
city ticket 


plane 
loudspeaker 


wrong? 


cngers 


told at the 


were AZcnicy 
that 

But what does it matter what the 
ticket savs Departure for Flight No. 3 
; scheduled for 4:50 a.m., and it must 
leave only at that time. The 
ur tickets that the plane departed at 
4.25 a.m. remains on the ticket agent's 


note on 


onscience, 


Then we inother 


encountered yet 
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Aeroflot Critique 


Critical survey of an “ordinary” Aero- 
flot flight from Moscow to Khabarovsk 
which begins on this page was translated 
by Aviation Week from “Grazhdanskaya 
Aviatsiya,” the state-owned airline's ofh 
cial magazine. The author, N. Klavin, 
is described by the magazine as a “special 
Acroflot representative.” Articles criticiz- 
ing the airline's handling of passengers, 
both in the air and at Soviet airports, also 
have appeared recently in the Moscow 
daily press. 











‘Twenty minutes before board 
ing time we were invited into the In 
tourist office. Here we were told that 
today Flight No. 3's itinerary would be 
changed to include a might stopoves 
at Irkutsk 

Without further explanation we wer 
handed our boarding slips. The pas 
sengers snatched up thei suitcases and 
hurried to the gate. But then it turned 
out that on this particular occasion 
loading for Flight No. 3 would. tak 
place through the Intournst room. So 
we had to return there 


Roll Call 


We went out on the platform, Be 
fore taking us onto the field the lads 
ittendant hurriedly called the roll and 
suddenly discovered that two passengel 
were missing. She then left us and ran 
to the termimal. We 

hinally she appeared agvin, recounted 
the passengers and Jed us to the plan 
We chmbed the stairs and 
acl 
In a few more 


SUTprise 


waited 


were TK 


counted once more. The ittendant 
iain ran to the terminal 
muntues, panting and puffing, she flew 
back to the plane, recounted us for the 
third tune, waved her hand, and left 
Alas, there were still two people mi 
ing. Judging by all 
crroncously 


maications, the 
had been entered on the 
passcnger list 

Ihe engines started. The Il]. 
port No. L1720 rolled ilong the taxi 
tip and out onto the runway. It re 
maimed there a little then started 
moving, gathered speed ind ettortlessh 
left the ground. We were off 

I he flight went along smoothly. We 
liked to thank the pilot 
for the good takeoff for the lack 
of bumping. Yes, and it is nice to know 
who is piloting the plane you are riding 
One recalls that more than two vear 
wo a good rule was laid down: Befor 
cach flight, the plane’s captain must 
grect the passengers, tell them who i 
to compris their crew give them sone 
information on the trip, and 


tran 


while 


would have 


and 


coming 


advise them of the facilities aboard the 
aircraft 

Phe directive was posted m the sub 
divisions, But im many cases it hasn't 
been comphed with, Can at be that the 
pilots consider it degrading for them to 
become acquainted with the passengers” 

Dawn began to break Vhe carth 
could be seen through mfts in- the 
clouds. ‘The plane descended and mad 
an casy landing 

A voung lady in a dark blue dress an 
nounced 

Comrade — passengers! = W« 
landed at Sverdlovsk. ‘There is a on 
hour stop.” 

It turns out that we had a hostess in 
our plane. We had mistakingly believed 
her to be just another aur traveler, She 
hadn't given any indication of who shi 
was until landing at Sverdlovsk 

Phe plane taxied to the terminal. ‘The 
stairs were rolled up to the door, and a 
lady attendant clunbed up 

Good day, comrades! Your plane hia 
landed at Sverdlovsk.” she There 
will be a stopover of about two hour 

But they just told us that the stop 
bravuny of our com 


have 


S ud 


iS for om id cone 
panion 

The misunderstanding was explamed 
Ihe tunetable called for a landing at 
Kazan. But because of 
AC norflew Kazan 
Sverdlovsk top was 
The lady attendant deser 
barther on, at Onusk, we 
personal ¢ xspencnce how unportant its 


poor we ither 
Pherefor th 
extended an hou 
d our thant 
cdi covered by 
to have Precise mfornnation about such 
i trifle is th 


it an mtermediate 


duration of topove 


urport 


Sverdlovsk Terminal 


We headed for th 
ide, the 


UE EL won 


Cut 
littl 
with 
iasicl 
that 


mad comfort 


ur terminal 
building's facade mack 
It Aa ivr.as 
peciil adormment. But 


different Phe first 
tie quictine 


bunlding 
cut ann 
it wa thing 
trikes vould 
bvervthing 3 

There is a re to the 
the cntrance Io the left 
hall and 


vaiting room are 


clean 

night of 
large 
first 


mctre 


fatirant 
wea 
rooms. tn the 
tables wath the 
politan and local newspapers im prett 
folder Jin thee coond 
Mau i kiosk 
good busine 
af pit the carly how Phe wait 


waiting 


waiting room 


that wa open mad dome 
iy cw papers ind Titi’ 
vATIL 
ing rooms had casy chairs for passenger 
iwaitmg ther plane 

The restaurant ilso gous 
Waitresses hurried up a 


table air 


ctup a 
wen A 1 pe 
cnger sat at a food wu 
crved quickly 

Phe menu was varied, and the iten 
were tastily prepared 

One imvoluntarily compared the oj 
we here 


ration of passenger sen 
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TITANIUM MOVES UP 





1955 


1956 fi ae 


Fe ee 
eae, 
Growth of Maliory-Sharen’s Monthly Memn§ Rate 
” eT ok af be 


Mallory-Sharon nears 1,000,000 pound-per-month capacity, 
dramatically improves quality, introduces new alloys 


e ‘Titanium continues to be a wonder 
metal in its growth. 
his year Mallory-Sharon, a leader 
in titanium mill products, will pro- 
duce more than the entire titanium 
industry in 1955. A major plant ex- 
pansion now nearing completion will 
boost Mallory-Sharon’s melting 
ipacity to one million pounds per 
nonth 
And this is vastly better titanium 
than that of two years ago, since 
properties of the metal are now under 
nuch better control. We certify tita 
nium mechanical properties within 
lefinite limut We guarantee very 


low carbon content to assure the best 
machineability. As a result major 
titanium fabricators have drastic- 
ally cut scrap loss, and costs. 

New developments will continue to 
expand titanium’s market. Weldable 
alloys, commercially introduced by 
Mallory-Sharon, have been proved 
in service. New sheet alloys, readily 
weldable and heat treatable to very 


MALLORY 


MALLORY 


SHARON TITANIUM CORP < 


high strengths, are in trial production 
Titanium is vital to our air superi- 
ority. And new applications of this 
strong, light, corrosion-resistant 
metal are being found each day in 
industry. Let Mallory-Sharon, tech 
nical leader in titanium, help you 
design ahead with this new metal 
Write for information and appli 
tion assistance 


SHARON 


>RATION+ NILES,OHIO 


»ar, billet 





with that at Vanukovo im 
It must be said that the com 
parison favors Sverdlovsk. It would 
com that this is something for Com 
rade Zapylenov, the Vaukovo Airport 


director, to ponder over 


Sverdlovsk 
Moscow 


No Invitation to Terminal 


Again we were in the plane. ‘The 
next stop was at Omsk. The lady at 
tendant at the air terminal reported that 
1 30smmute stop was scheduled. We 
veren't mvited to enter the terminal 
Ihev told us that it was too far. We got 
out onto the flying field. A cold wind 
was blowing, and we decided to spend 
the time in the plane 

There was a crew change at Omsk 
Qur hostess removed from the plane a 
container of fruit drink, thermos bottles 
vith hot tea, and boxes of cookies and 
pastries. ‘Thus we learned for the first 
time that we could have gotten tea and 
ther drinks aboard the plane. Now it 
vas too late 

Kvervthing was taken off untouched 
it Omsk. Only one passenger asked for 
i bottle of water, observing at the time 
that he had wanted something to drink 
during the entire flight from Sverdlovsk 

Well, here is a good place to sum up 
the first stage of the flight because we 
took leave of the crew that had brought 
the plane to Omsk. But just as there 
had been no introduction at Vnukovo 
o there was no goodbye at Omsk 

The captain and other crew members 
silently left the plane and headed for 
Even at this belated time we 
tricd unsuccessfully to sav a few words 
of farewell to them. ‘The fact that the 
plane captain flew his craft skillfully, 
kept his exact course and made good 
landings and takeoffs deserves all kinds 
of approval 


home 


Neglectful Captain 


But, at the 
Iefanov, the plane’s captam, manifested 


same tune, Comrack 
a neglectful attitude toward the pas 
sengers. This lack of regard for comph 
mg with one of the most important 
rules of flying the airlines was intoler 
ible. Introduction of the crew to the 
passengers is not a trifling matter. It 1 
in obligation of the plane’s captain 
Comrade E-fanov also failed to see that 
the rest of the crew did its work prop 
erly. He was directly responsible for the 
fact that the stewardess, Comrade Kh 
macheva, didn't carry out her duties dur 
ing the flight 

The time to leave Omsk approached 
But there were no signs of any unm 
nent departure. We didn’t even know 
whether a new crew had come out to 
the plane. Meanwhile, loading and un 
loading went on. ‘The 
remained wide open, and the Sibenan 
wind, which was getting ever colder 
roared into the cabin. Along with an 
other passenger, I decided to go to the 


plane’s door 
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We reahzed that there wa 
deci 
warmed 


ur termunal 
i certam amount of msk im ou 
sion—while we were getting 
up the plane might leave 

In the terminal, we looked for 
They sent us to the 


Nobx rly 


mom 
formation office 
ticket counter 
illy, we i door on 
little sign was hanging. It read 
of Transportation Section.” W« 
in. At the desk sat 
reading im deep concentration, We in 
terrupted him and asked hin how long 
our plane would be staying at Omsk 
He reluctantly turned his gaze upon uy 
picked up the phone, and called the dis 
patcher 

Trukhachey speaking. How 
longer is Flight No. 3 gomg to be here? 
Uh huh. Good. ‘Twenty minutes morc 
he reported to us 


was there. bin 
which a 
Clie 


went 


cliscove red 


i comrade who was 


much 


Restaurant: No Admittance 


Twenty minutes isn’t a long tine 
We had to get back to to the plane. On 
the way we tned to step into the restau 
rant to get some bread and butter. But 
admitted to the restaurant 
outdoor cloth 


you arent 


if vou are wearmg your 
ing 


\W ¢ asked 


but m vam 


( ible d 


to get 


that a waiter be 
her 
out of our Coats, hats, gloves 
etc., and then put them on agam in the 
had left and still coves 


distance 


wasnt tine 


overshoes 


20 minutes we 
the considerabk to where the 
plane was parked 

On the way to the plane, we 
met by the lady terminal attendant 
She suggested that we hurry since the 
CngINeCs started nght 
We hastened our steps 

Phe plane was cold—just lke it had 
when we left it. But the pa 
engers consoled themselves m the ex 
pectation that it would be only two or 
takeott and 
len 
ifter 


were 


would be wal 


becn 


three more minutes befor 
then everything would be all nght 
15, 20, 30 minutes went by, Onh 
40 minutes did the engin tart 
And so it was that we didn't get 
warm ifter the bricf stop it 
QOuisk until we reached Novosibirsk 
400 miles to the east). Thi 
didn't bother 
much. Ee 
more unportant than the pas 
Incidentally, the plane captain who 

he fanoy ilso didn't 
ntroduce him 
Obvioush 
toward carrying 


gai 


obvious! 
| rukbiac he \ 


work 


Comrad 
con idered his papel 


CnC 


replaced Comrade 
consider it necessary to 
clf to the passengers 
this neglectful attitude 
out one of the most unportant rules of 
ty px i oof the 

One would 
CGolenischenko 
When are vou 


your 4 


passcneer CTV ICE Was 
personnel on hight No 
like to ask 
chief of this 


finally going 


Comrade 
ubdivision 
to take 
of complying with Acro 


scriousls 
sponsibility 
flot's directives regarding the treatment 
of passengers in flight? 


Things were ifter the 


ilso the inn 


hange of stewardesses. In any case, the 
passchigers didn’t sct eves on the face ot 
Comrade Polvakova, the 
responsible for taking care of them, In 
ll probability the new plane captam 
Comrade like Connrack 
hfanov, didn’t feel responsible for th 


work 


crew member 


(,Crasmmoy, 


stewardess 


Hostile Waitress 
We armed m Novosibirsk mth 


evening. Here also seme unexpected sur 
birst the restaurant 
was closed by the time Fhght No 

came in, They explained that we arrived 
just at the time the restaurant was be 
ing cleaned up and a new work shift 


prises awaited us 


vas Comme on 

Luckily, three fellow 
ucceeded in “breaking mito” the res 
tuurant. A waitress met them hostileh 
md demanded that thes with 
orders because she was trying to 
When they served our din 
ner, it became apparent that other 
restaurant personnel shared the waitress 


of our traveler 


hurry 
then 
get home 


unaccommodating attitude 

Phe cooks mattentive t 
the passengers 
the food = to 
ilone make it taste good 

The terminal waiting room was dirty 
md cold. The newsstand locked 
up. Besides the re there was a 
buffet 
1 motles 


were also 
They didn’t even heat 


nonmnal temperature—let 


was 
tuurant 
ther 
crowd of people im no war 


wound which was usualls 
issocuited with 
buffet, imcidentally 
time as the rm 

Only 
thousands of rubles were spent in reno 
Novosibirsk ai terminal 
Acroflot’s West 


did't 


ur transportation, ‘The 
closed at the 
tutirant 


Sith 


two or three vears ago, tens of 


vating — the 
Directors of 
Admunuistration 


building 
cm = Siberian 
pare expense im providing gilt) trom 
mirrors, etc. But 
ot the 


uncultured at 


expensive modeling 
ll tha 


PCrsonne | 
titricl 


comes to naught because 


miattontive 


toward the passengers 


Krasnoyarsk Gained 
\t last, the 


that our plane wa 
We walked to 
parked inal iW 


loudspeaker announced 
boarding 
where the craft wa 
that the stairs had been 
\ track wa 
the cntrance door, and 
ng put into the plane Wi 
vaited 

Ihe Siberian cold 
Ihe lady attendant 
that we wait in a 
shod It 


pet i ills 


i ils for 


moved to one sic Wain 


bane Welt bn 


tood me 


itself felt 


uggvested 


rack 
finals 
nearby mechany 
can't be said that it was « 
there but 
vas better than being outside 

In Krasnoyarsk, we 


“ orld 


Warin even ‘) 
gain found on 
Although din 
ner time was long past, we sat down at 
the restaurant tables with ph sure and 
ite heartih Special table wer ct 
iside for passengers on scheduled flight 
Phese table ire 


ches in anothers 


given priority service 





10 TONS_OF FREIGHT! 
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new 


NZ DOUBLE DECK 





eee TURBO-PROP 


4 
a 
ty ‘aa 


er VANGUARD 


TRIPLES freight capacity! 


Two huge freight holds, with a total 
of 1430 cubic fect, give the new Van 
guard about three times the capacity of 
an\ similar ameraft! And freight han 
dling is a breeze the Vanguard has 
two >’ 6” wide doors that permit fast, 
snnultancous loading and unloading and 
reduce turn-around time considerably 
The Vanguard's tremendous cargo ca- 
pacity 1s possible because of its ex- 
clusive “double deck” fuselage. As a 
result, the Vanguard is 


A FULL-TIME money-maker! 

Not only is the freight capacity greater, 
but the passenger Capacit tou Ihe 
upper deck of the Vanguard i 

nous passenger cabin capabl 
conmmodating up to 115 

‘The lower 
guards tull p 
heation m the passeng 
off peak periods the \ 
De 4a ONC) TARCI irl 
lin Nanguard 

Roll noe Tyan 

crus up to 4 


with a tull payload. 


Experience has no substitute! 
Into Vanguards wall be built 
hours of Viscount thing ¢ 


' 


turbo-prop VICKERS 


VANGUARD 


POWERED BY FOUR ROLLS ROYCE TYNE ENGINES 





I Ss Representative } t ) 4 t hefleller taza * “ » y 


VICKERS-ARMSTRONGS (AIRCRAFT) LTO WEYBRIDGE, ENGLAND, MEMBER COMPANY OF THE VICKERS GROUP 
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Ihe waitresses were affable and ef- 
herent. The waiting room was also very 
nice 

We flew on to Irkutsk during the 
night, arnving precisely on schedulk 

Hlere we can end our travel notes 
Undoubtedly other flights are better o1 
ganized and the service is more efficient 
But even if we concede that all of our 
troubles were the result of happen 
stance, one may still be so bold as to 
isk: “Weren't there an awful lot of un 
torescen foulups for one flight?” 


SHORTLINES 





P Avianca plans to stop at Puerto Rico 
instead of Bermuda on its once-a-week 
Super G Constellation service between 
South America and Europe. Colombian 
inners route change, which would be 
cttective in May, 1s subject to CAB 
ipproval 


> Four Riddle C-46 conversions hav: 
been ordered by Westair ‘Transport 
Seattle, according to Riddle. Airlin 
avs its transport category conversion 
orders now total 39 


P Northeast Airlines put its second 
DC-6B into New York-Miami coach 
service on March 28. Plane carries 7¢ 
passengers in two-abreast seating and 


lounge 


> American Airlines has ordered RCA 
weather radar for its DC-6 and DC-OB 
passenger planes, also for its DC-6OA 
DC-7s are alread ) 


cargo aircraft 
equipped 


> KLM Roval Dutch Airlines netted S¢ 
million last vear, a 17% i 
1955. ‘Total revenue was $117.5 million 
for the vear KILNM's 195¢ capacit 
totaled 254.2 million tonal iid 
load factor was 60.5%, 


WIC TCS ON 


up from 55.5 


m 1955 


> Iwo millionth tourist to fly th 
North Atlantic crossed at might dunneg 
first week of March, according to In 
ternational Air ‘Transport: Associition 
lransatlantic milestone was reached 
less than five vears after tourist ser ic 
began on the route. [ATA statistician 
gucss Number ‘Two Million was mak 
under +0, c immed $7,000 or les had 
never flown before 


> New York-Rome nonstop was mice 
by Bristol Britannia m 12 hr, 20 min 
it average speed of 352 mph. The 310 
turboprop departed Idlewild at 176,300 
lb. gross, cruised at 29,000, ended “long 
range fucl consumption test” with fucl 
for 950 miles of flving. Pavload wa 
18.000 Ib., including 40 passengers 
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AIRLINE OBSERVER 


© Airlines will intensify their campaign for the abolition of by-the gallon 
fucl taxes as a result of the pending mereased rate of fuel con uinption am 
the operation of turboprop and turbojet transports Capital Airlines 
already has felt the additional pinch of state taxes with thei Viscounts, 
and this experience is forcing other carners to face the serousin of 
the problem. Current target of the airline tax fight is Alabama whose 
seven cents tax per gallon of gasoline, kerosene and other fucls iy highest 
in the U.S Alabama legislature convenes my May, and the airlines ar 
hopeful then of reaching at least a compromise concession that may cut 
present taxes to as little as one cent pel gallon 


> Braniff Airways mechanics voted International Assn. of Machinists as 
their bargaining agents in place of the Air Carriers Mechanical Assn. in 
a recent National Mediation Board election. 


© Rolls-Royce Dart turboprop engimes have recorded over two million fiving 
hours of scheduled airline operations, one-half of which was accumulated 


in North America 


> Western Airlines will introduce its Lockheed Electra turboprops on its 
newly-won Los Angeles-Mexico City route. 


mulhon of heavy miuachane 
tools for use m the construction of the Capital funds 
for an additional $2 milhon worth of heavy tools and other special equip 
ment will be released shorth 


© Convair has placed orders for more than $1 
YU yet transport 


> Air Trafic Control Assn. has protested to the Air Line Pilots Assn. over 
the manner in which ALPA’s counsel cross-«xamined controllers while 
taking depositions in connection with pending Civil Acronautics Board 
proceedings involving alleged violations of air trafhe regulations by Capt. 
Leonard Specht, TWA pilot (AW Mar. 15, p. 30). ATCA claimed con 
trollers were cross-examined as if “they were hostile, adverse witnesses in 
a criminal prosecution” and were not treated “with the consideration to 
which witnesses are entitled, who carnestly try to present objectively the 
facts about which they are questioned.” (Sce page 35.) 


top level 


inl poli 


P American Airlines will reorganize its flight department to release 
management members from routine duty im planning procedure 

cics for the introduction and operation of turboprop and turboyct transport 
Phe program cally for dcpartinent decentralization through the establish 
ment of four regional flaght offic Divisions within the department headce 
by ‘I. L. Bovd, vice president-flight, aie Plying Operations, Dispatch, Stew 


ircle Service and Clomiiumications and Acioiistrats Si 


> Capital Airlines will report a passenger traffic increase of 65°7 for the 
first quarter of 1957 over the first quarter of 1955 


PF Prans Canada Au Lanes became the hist scheduled aicime an North Ames 
ica to drop the rm quircmient that stewardesses be registered murse Nlost 
urlines discontimuecd the ruling dunng World War IL because of the short 


we of murs 


> Swissair will rule out purchase of the Scottish Aviation Twin Pioneer 
because of the aircraft's single-engine performance. Short-field performance 
of the STOL aircraft has been exceptional during a three month trial period 
but Swiss mountaim airstrips are too high to leave comfortable reserve ot 
altitude with one engine out. 


© United Ailes meorcascd ancrft utthzation from 7 hours, S minutes m 
1955 to 7 hour Utilization of the 
DC 7, which represents one-fourth f the arrbine urving Capacity 
mcrcased 10% 


96 sumutes hast sear no mcrease of 


> North Central Airlines plans to increase flights on its Wisconsin route 
segments as a result of a petition by the Chicago and Northwestern Rail 
road to discontinue 2] daily trains on its runs between Chicago and 
Madison, Milwaukee and Minneapolis-St. Paul 














Another reason why G.E.’s newest turbojet makes possible 


1903 General Electric’s Dr. Sanford 1918 —General Electric developed the first suc- 1937--TWA plane proved turbos 
Moss successfully devised a way to cessful turbosupercharger, based on Moss’ gas could be used in airliners for higher, 
Moss (left) stands with more economical flight. Meanwhile, 


burn pressurized fuel in a chamber, turbine studies. Dr 
G.E. began its first turboprop studies. 


use energy to drive a turbine wheel USAS pilots who conducted tests. 


1945—USAAF’s first operational jet 
Bell P-59A-powered by twin General G.E. built thousands of turbos for B-17, B-24, squadron (Lockheed P-80 ‘Shooting 
Electric I-A turbojets-flew at over and B-29. Meanwhile, company engineers Star’’) flew with General Electric J33s, 
450 mph on initial flight at Muroc. worked to perfect new jet engines. last centrifugal-flow jets G.E. built. 


1942 — Jet Age began in America when 


—— 
Pe aia eee lis” 


1956— Still more G-E progress in reducing en- 1956—The world’s most advanced jet 
engine—-the J79--today powers the 
ance was typified by T58 turboshaft engine world’s fastest fighter, the F-104A, and 
T58 is now being tested in Sikorsky S-58. first U.S. supersonic bomber, the B-58. 


1953--50% more powerful than the 
J47, the J73 jet engine was evolution- gine weight andS.F.C. while increasing perform- 


ary in design, incorporated many new 
features for supersonic performance. 











the ideal medium-range jetliner 







. wa 


1941—First U.S. jet, the I-A, was de- 
veloped by G.E. from British design 
(at USAAF request, G.E. shelved 
turboprop project for duration of war). 





1949-—General Electric’s axial-flow J47, 
installed in B-47, F-86, and B-36, be- 
came America’s most-produced turbo- 
jet. From 1947-'56, more than 35,000 
J47’s were delivered to Armed Forces. 





1957—General Electric’s new CJ-805 
for medium-range jetliners heralds the 
irrival of jet travel for all America. En 
gine will enter airline service in 1960. 











When you use 


General Electric’s CJ-805 





you benefit from 54 years 


of gas turbine progress 


Fact: General Electric has more jet engine experience than any other 
manufacturer. As a result, the new General Electric CJ-805 offers bene 
fits no other powerplant can match in medium-range operation. The 
CJ-805 gives you 


e the best S.F.C. at cruise and climb power 

e the lowest operating-maintenance cost 

e the best engine size and weight for medium-range operations, and 

e complete support services, including experienced G-E tech reps and 

a world-wide jet service network. 

Your assurance of top CJ-805 performance is General Electric's 54 years 
of experience in the gas turbine field. Ever since G.E. flight-tested the 
first successful turbosupercharger, the company has helped speed avi 
ation development. The CJ-805, a direct result of G-E experience, 
promises to be the most economical engine in the world to own, operate 
and service. 
For more information on what the CJ-805 can offer your medium-range 
jet transports, see below. General Electric Company, Cincinnati 15, 
Ohio. 237-45 


COMPREHENSIVE DATA on why the 
CJ-805 makes possible the ideal medi- 
um-range jetliner ts available to quali- 
fied airlines. To see this presentation, 
contact a G-E District Aircraft Engine 
Specialist via your nearest Aviation 
and Defense Industries Sales offices. 
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MISSILE site proposed by Baldwin-Lima-Hamilton includes buildings housing precision machinery for rapid assembly and check-out of 
large volume of missile systems and components, and enclosed tower-crane for final assembly. Railroad leads to submerged launching stand. 


Launcher to Weigh Missile, Test Thrust 


By J. S. Butz, Jr. 


Waltham, Mass—Improved 
cnviromment for testing and launching 
he iv \ Dallastye 
po cd by the 
Proposal meludes a new 
Hhhaore pr 


ground 


mussiles has been pro 
Baldwin Lama-Hamilton 
( orp launch 
mig platform that) provides 
movement and 


take-off 


and re 


cise Control of missile 


weight a last seconds befor 


to mmprove mussile accuracy 
liability 
Wooghing 
cision ot me integral 
launcher, Weghing units are 
gage load cells and the complete in 
tullation as accurate to yy of 1 am 
between 10% and 100 of 


sile weight 


tem of laboratorn pr 


part of the new 


strain 


the range 
TELANTEEDELTED Dbbe 

Hlis unusual precision im weighing 
significantl 
accuracy, as tra 


heavy bodies contnbutes 
to unproved miussile 
jectory programming is only as good as 
mussile weight data 

Weighing system is only one element 
of the which is instru 
mented to all of the 
wting on the missile until the in 
tunt of launching. Prom this informa 


which is displaved visually, the 


new launcher, 


MICASUTe forces 


tion 
launching crew has a positive check on 
launching weight just before light off 
The Baldwin launcher then holds the 
missile while the rocket motor is started 
and run up to full-powes 

Thrust 
incl the 


launcher 
thrast 


is measured by the 


crew can observe the 


50 


entirety. If there ts 
my sign of improper operation, or if 
the thrust fails to take-off 


the motor can be stopped. If 


build-up in its 
reach mag 
nitude, 
the rocket operates properly the missile 
is released at once 

Ihe feature will reduce 
of accidents im 
only develops cnough power to lift it a 
few feet in the air. ‘Vhe then 
cttles back to the launching area and 
explodes. Douglas Thor IRBM mis 
fired in this manner recently (AW Feb 
1, p. 34 
Phe Baldwin 


CONCCTHINE aly 


the number 


which a mussile motor 


missile 


launcher also prov ick 
information moments 
vaw or roll) created 
by asvminetncal loads 
Phis data is fed through a servo loop 
into the 
can correct for these 


tendency to pit h 
thrust or wind 
control svstem, which 
befor 


missile 
moments 
tclease and prevent any abrupt mov 
micnts as 
Such abrupt movements can have an 
ulverse effect on the 

Phe value of 
mecreased durmg launch 
moving 
could 


the missile moves off the pad 


guidance system 


such a system would 
be materiallh 
mg operations from a vehicle 
uch as a warship. It present 


imstantancously a complete picture of 


my disrupting forces and moments 
that the rolling, pitching ship was im 
parting to the missile. ‘The missile con 
could) counteract — these 
movements or the 
restramed until the movements passed 


nut and then fired 


trol system 


missile could be 


through a zero yx 


The Denver Division of the Martin 
Company has purchased the Baldwin 
launcher for use with the ICBM ‘Titan 
Several missile proyects including ‘Thor 
and Vanguard use a less sophisticated 
Baldwin system employing the weigh 
ing unit alone 

Phe precision 
Baldwin weighing units is not 
ittempted outside the laboratory, but it 
is mandatory if the long-range ballistic 
effective. ICBM) accur 

must ipproach of 
SOOO) af 


with = the 
usualh 


ichieved 


mussile is to be 
wv, for 


1% (plus or manu 


mistance 
5 miles in 
target destruction 1s to be 
or three per cent error in: weight can 


certain. ‘Two 


mvahidate the trajyector, programming 
followed during the controlled portion 
of the flight Worst 


cxists fuel and oxidizer weight 
iamtained im portion 


miussile situation 
when 
irc not 
md several hundred pounds of uncon 
umed matenal remaim im the 

The case and weighing accuracy pro 
vided by the Baldwin unit 
in the launching stands have never been 


proper 

mussil 
mounted 
equaled by any other method, company 
missile weight 


tabulated 
mito 


avs. Previously empty 
from the 
item which went 


Propellant weight 


was determimed 
weight of ever 
the missile frame 
was obtained from temperature corres 
tion charts after measuring the volun 
of the liquids pla ed aboard the mussik 
Launching weight was then a computce 
influenced | 


\ Nitt whos ICCUEAC Aa 


a tank cahbration, temperature 


COTTC 
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SELF-PROPELLED final assembly tower (left) contains equipment for last pre-launching checks and allows work to continue in any weather. 
Submerged launching stand (right) facilitates placement of the missile 


mt ind laborwoush kept weorght rm 


ord 
This svstem of weight checking ob) 


! ] 
outd 


; not be accurate to less than 
1%, which was required Phe Baldwin 


unts now make continuous weight im 
formation available until the moment 
of launching. Missile weight fluctuates 
onsiderably duc to the larg quantity 
{ low temperature oxidizer aboard. ‘Vhe 
vidizer boils away rapidly under atin 

ly rit ondition 

Requirement for an cthorent site are 
ither closely defined in the light of 
everal years experience. Facilities which 


being planned and built now will 


have to test and launch substantial 
} 


jlarititie of large batlists THVESST Le 
shich wall be iwailabl i fow veal 
cnc? 

Phe rapid and economu heck 
ut of mussile systems and component 
vill b ittractive af mot essential 

Pechmique md machmery for the 
ipid assembly and calibration of hea 
quipment which have been developed 
na cconomically competitive mdustn 
vill be of considerable benefit im mect 
iw thi problem 
Baldwin- Lama Phamilton ipproach 
rumproving mussile sites draws heaval 
pon proven technique for assembling 
id checking out rg pre 


; 


cision indu 
i}mmachimery. It CXPCHICHe has been 


uned through vears of successful com NEW TYPE launching stand improves missile 
tition im producing accurate, econo 


tailor-made svstems for handling wind or asyminctrical thrust loads. Cut-away drawing shows flexure-cnded strut installation 
iwhing, and calibrating the ¢ utput of which resembles some low-speed wind tunnel balances 
j 


wy mdustt gage load cells 


accuracy and reliability by providing closer 
control in the final seconds before firing. Stand measures thrust, weight, and any disturbing 


Strut loads are measured by strain 
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LOADS GET A LIFT 
with THIS BALL BEARING 


Whether in helicopters or jet engines, New Departure ball 
bearings of split inner ring type provide very high load 
capacity. That’s because the separable rings permit high 
race shoulders and a greater number of balls of large size. 
These split inner ring bal/ bearings not only carry heavy 
thrust loads in either direction in addition to radial loads 
with thrust predominant), but they have important 
application advantages. 

New Departure split inner ring bearings are Since both the inner rings and separator-ball assembly are 

made in a range of sizes with and without . ° . es 

wnat ts Giles Geen Wiested ia tes removable from the outer ring as individual parts, the 

exploded view above hearings are easily inspected or cleaned In addition 
installation is greatly facilitated 


Send for Folder TB listing sizes 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


DEPARTURE e DIVISION > F ENE A MOTORS e : TOL, CONN, 





AERONAUTICAL ENGINEERING 


bomber 


RUSSIAN BEAR long range 


flanked by MiG-17 fighters, ha 


turboprop engines which develop 12,000 shp 


German Deportee Describes Bear Engine 


Geneva—The 12,000 shp. Type K 
turboprops that power the four-engined 
Russian Bear long range bomber are the 
hal result of a fourstep program that 
began 1] years ago in Kutbischey on the 
Volga River 

Developed by German ex-cmplove 
of Junkers and BMW, the 
gines produce 8,000 shp., plus residual 
thrust at ther design altitude of 36,100 


+ 


giant cn 


Specific fucl consumption under these 


pounds per horse 


onditions as O55 


power hour 


Single Spool 

The ‘Type K turboprop is a 
pool engin with a 14-stage Compressor 
turbine The com 


ingle 


ind a five-stage 
bustion chamber is a cannular type con 
individual burner can 
Combustion 


tumimng twelve 


wenetihas hamiber 
md construction i quite con 


tundard 


i ili 
Lavout 
entional by 
ind as based to large 
extrapolation of advanced German en 
gines under development im the latter 
months of World War Il. Bleed and 


tise d 


conte mporary 
measure on the 


inable stators are 
Maximum diameter of the engine 1 
ind the length is 19.6 ft Op 
crating speed is 8,250 rpm. Dry weight 
vithout the counterrotating propelles 
just under 5,100 Ib 
Scul kk cl rating ot the crivilve 


7 >in 
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residual thrust. 


O00 shp., plus 2,650 Ib 
“ « whit 


Phis gives a sea level 
ratio of 2.4 based on shaft hor Cpowet 
and a power per unit of frontal 
of about 1,070 shp. per square foot 
The first design details of the ‘Typ 
K turboprop were presented in a lec 
ture by one of the German designers 
Dipl. Ing. F. Brandner, at the Insti 
tute for Aerodynamics of the Federal 
Fechnical High School, Zurich 
Brandner was one of a group of about 
S00 engineers and technicians gathered 
from among the employes of the Junk 
ers and Bayerischen Motoren Werk 
ind deported to Russia in 1946. The 
Junkers Col 


md began the four 


powe! to 


Wied 


group was set up as the 
lective at Kusbisches 
tep program that led to the achieve 
ment of the lype K engine about cight 
vears later 


Report on Lecture 


based on a report of 


This article 3 
Brandner’s lecture that appeared in the 
lechmuik Nom Aarrches 
/citung, iuthoritative Swis newspaper 

Ihe 14-stage axial flow 
outside 

first 

Peripheral velocity 1 


section of the 


COMIPTCssol 
from 29.5 
24.9 at the 
1.060 


vanes in diameter 
im. at the 
l4th stage 
tt. per second at operating speed. Ra 
tio of hub to 
nlet is 0.453 
Air mass throughput 


Stage to 


rotor diameter at the 
the German reported 


137 Ib. per 


ratio across the 
iltituce 


econd Phe pressure 


ampressor is | it ind 9 
t sea level 
Owerall 
ign pot i SO : 

Combustion chamber imlet velocity 
is about 164 ft. per and the 
velocity at the exit of the 
#25 ft. per Thu pressure lo 
«ro the burner is 3.5 and the 
combustion cfhaency is 98.5% Life 
ot the between 300 
md SOO bir 

Lhe complete i 
7” Ib 


dhabatic cflpoien it th 


second 
chamber 3 


C4 ond 


burner section 1 


cuibly weigh 


Inlet Temperature 


lurbine milet temperature | 
Kelvin at altitude 
catevel. Five tage Vit 
constant outside diameter of 
Hub to tip ratio is 0.85 
Overall adiabatic efhciency of the tur 
bine is 94% at altitude 
An auxiliary gas turbine 
casing 1s 
little 
piral combustion 


1,150 
ibout 
| 


depres 


IS0K at 


vith a 


and 


sa 


inn it 


ittached to 
used to start 


tha OMIPTEssol 
il idial 


the cngine I he unit ha 


COMMpressor, a ham 
ind reduction geat It 
weighs 101 Ib. and hi 


11.5 on. and a length of 


ber, a turbine 
ale clop 65 lip 
i diameter of 
97 mn 

Compressor efhiciency is 50 incl the 
efhoency ws SI 


Bear 


trurbane 


Propellers for the 


mstallation 
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© Russian-devcloped and of good 
overall efficiency, beatherng time was 
on the order of two or three seconds 


Project History 


Brandner had been working on the 
desigu of a yet cng sith oan oan 
throughput of 132.5 Ib 
when the war ended Ihe first job 
Collective wa 


pel coond 


assigned to the Junker 
the development of the Junkers O12 
which had been de 
Jatter 


turbojet engine 
ugned during the mouths of 
World War Tl 

Phe powerplant lad a thrust and a 
jo ihe fine Onstiption of 1.06 lb 
po pound per hour 

Other yet engines, notably the Junk 
cry 004 and the BMW 003, were taken 
to Russia ay reparations but were never 
dupheated an large numbers i pro 
duction These ( 


cutialh primitive 


powerplants were used as stop gap mea 
ures until larger and more advanced 
cngines were available 

Phe O12 turbojet had a 12 stage com 
pressor and a pressure ratio of 4.5. The 
ur input was 132 Ib. per second and 
the operational speed was 6,1000 rpm 
Panigine diameter was 46.3 im 


Bleed for Starting 


Qne of the first things learned dur 
ing the development work with this 
engine was the necessity of using bleed 
Phe combustion chamber 
from the usual Ger 


for starting 
was a cle parture 
nan practice 

It was developed basically am 1947 


i a 12 jomed wie an 
annular chamber. The first units had a 
relatively large pressure loss of 7% and 
a combustion cfhocnucy of about 95% 

Iwo blade failures canceled the de 
sclopment of this engme in 1948, but 
initiated an imvestigation of the rela 
tions between high temperature strength 
ind the gram size of the blade mate 


burner Wily 


rial 

Ihe chief value of the work with 
the O12 was that it provided a backlog 
of expenence for this research center. 


Russian Specifications 

The next project delineated by the 
1 6,000 shp. turboprop 
designed for a flight speed of 560 
mph. at sea level. Propeller diameter 
was to be 13.8 ft. and the gear reduc 


tion was to be 7 to 1 


Russians wa 


[wo years later the requirements 
vere met with the Type 022 turboprop 
cngine with the following characteris 
tics: 5.700 ship with about 1,320 Ib 
excess thrust for an equivalent shaft 
horsepower of 6,250; rotational speed, 
7.690 rpin.; specific fucl consumption, 
0.54 Ib./hp./hr. Engine diameter, 41.3 
in., engine length, 14.5 ft. The cannu 
lar combustion chamber had an inlet 
velocity approximately 312 ft. per sec 
ond * 

Its combustion cfhiciency was 98.5% 
with a 2.5% pressure loss 

The success of this project stopped 
» parallel program that a Russian team 
was developing, and also imitiated an 
other set bf detailed specifications. ‘The 


Mach 5 Wind Tunnel 


Chance Vought Aircraft’s new Mach 5 wind tunnel, shown here in cutaway is expected 
to be ready for operation by January, 1958. Located near Mountain Creek, Texas, the 


$3,530,000 tunnel uses compressed air stored in the five tanks on the left to operate blow 
down fashion through the supersonic test section in front of the control console in the 


center building. 


Vhe air is then exhausted through a silencing tower at the night which 


Chance Vought says, cost a quarter-million dollars. 
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Career cpportunities for: 


Research, 
Development 
and Production 
Engineers 


ANY NEW aeronautical controls— 

like the Vanguard Rocket Guid 
ance Reterence System shown on the 
facing page—are currently being de- 
veloped by Honeywell Aero. These 
advanced programs offer exciting 
careers in Minneapolis for engineers 
in such areas as 
INERTIAL GUIDANCE SYSTEMS 
DIGITAL COMPUTERS °*¢ FLIGHT 
CONTROL SYSTEMS * JET 
ENGINE POWER CONTROLS 
ENGINE INLET DIFFUSER CON- 
TROLS ¢ AIR DATA COMPUTERS 
BOMBING COMPUTERS * FUEL 
MANAGEMENT SYSTEMS *¢ VER- 
TICAL, RATE AND INTEGRATING 
GYROS * TRANSISTOR AMPLI- 
FIERS * INSTRUMENTATION 


Opportunity through growth! Engineer 
ing personnel at Honeywell Aero has 
tripled since 1951, and ts sull growing 
faster than the avionics industry aver- 
age. Future growth looks even more 
promising, for rapid technological ad 
vances in the aircraft and missile tields 
are dictating more and more complex 
integrated flight control and weapons 
systems 

Developing and producing these 
systems 18 Honeywell Aero’s busi 
ness. Honeywell Aero pioneered the 
mass production of the most precise 
of all gyros—the floated gyro—and ts 
sall che only manufacturer in the U.S 
producing a complete line. Honey- 
well has produced over 45,000 flight 
control systems, more than any other 
manufacturer and has long been the 
leading supplier of LABS, the auto- 
matic low alutude bombing system 

Join the leader in this expanding 
held of aeronautical controls. Make 
Honeywell's growth, your growth and 
fill your future with opportunities 


Act now! 

For more information about your 
career Opportunities at Honeywell 
Aero, call or write: Bruce D. Wood 
Te hnical Director LD pr 7 All 
Honeywell Aero, Minneapolis 14, 
Minnesota 


Honeywell 


AERONAUTICAL DIVISION 
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Here is the first photograph of the guidance 
reference system for Project Vanguard. 
Designed and built by Honeywell Aero, 

this sensitive electronic mechanism must keep 
the finiless rockets on course despite 

intense vibrations and tortuous accelerations 
hitherto unknown. Because of these rigid 
demands, rugged, precise HIG-6 gyros 


were selected to sense pitch, roll and yaw in the 


system. The Vanguard Reference System is 


another example of Honeywell Aero’s 


leadership in air-borne control systems. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





aN 
THIS IS FOR YOU ...1F you Have eae aan 


AN AC GENERATOR COOLING PROBLEM! 208/120 Volts, 0.75 Pewer Factor, 3 Phase, 400 CPS 


Rated 

Cool Approx Flange 
Rat- ing Aw Rated Diam Speed Weight an 
ing = Pres Coot in RPM ibs Drive 
KVA surein ingAw Sphne 

“H,0" Ib.) min 


*28£ 16-1 20 4 ll 825 5700-6300 60 AND 10266 XVI-A 
*28B23-1 20 4 ll 8.25 4800-7200 65 AND 10262 XII-A 
*28617-1 30 8 4 825 5700-6300 69 AND 10266 XVI-A 
*28E14-1 40 145 925 5700-6300 83 AND 10266 XVI-A 
#28615-1 60 16 25 $700-6300 AND 10266 XVI-A 
28£19-1 10 ‘ 7600-8400 30 AND 10262 KII-A 
286 19-3 10 7600-8400 31 New 9° Flange 
28£ 20-1 20 ) J 7600-8400 45 AND 10262 XII-A 
28 20-3 20 - 7600-8400 46 New 9° Flange 
286 21-3 ”) ( 1600-8400 60 AND 10262 XII-A 





Type No 





286 21-3 30 7600-8400 61 New 9° Flange 
**28L10.1 9 86 65 7600-8400 39 AND 10262 XII-A 


"These generators include integral fan permitting full load continuourts 
up to BO] at wea level with oo additional cooling 

**This generator incorporates a DC output of $0 volts, 50 ampere capacity 
in addition te the AC. output 
All generators have been designed to MEL 0099 and MIS.44912. which 
apecther cooling am of 120°C at sea level, HOC at W000 ft. and — 12°C 
wt 65,000 ft, and will deliver full-rated load under these conditions 
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(Ff 


VTL f 
HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 


... offer maximum performance at minimum 
size and weight... range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high-temperature AC) generating systems that also include 
magnetic amplifier voltage regulators and system protection 
components, kor full details, write Red Bank Division, 
Bendix Aviation Corporation, Eatontown, New Jersey. 


West Coast Sales and Service 117 £ Providencia Ave, Burbank, Calit 
Canadian Distributor Aviation Electric Ltd. P.O Box 6102, Montreal PQ 
Export Sales and Service Bendix international Division, 205 £. 42nd St. New York 17 NY 





ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies ond associated control equipment and distribution systems. Write today: Attention of Personnel Department K. 





Russian supervisors asked for a power 
plant with double the output, or 12,000 
shp 


Coupled Engines 


birst solution to the problem was 
the coupling of two of the Type 022 
powerplants together. The airframe 
development for the project was as 
signed to the dean of Russian designers, 
Andre: ‘Tupoles 

But troubles plagued this particular 
design and the engine only got through 
its 100-hour test after special precau 
tions were taken 

Ihe project ended in complete fail 
ure with the crash of a flying testbed 
tor the coupled powerplants. 

Ihe Russians, not concerned about 
the failure of the German project, pre 
sented another set of detail specifica 
tions and asked for a firm design within 
three months Ihe Russian require 
ments stipulated the following para 
meters: design altitude, 36100 ft.; 
haft horsepower, 8,000 at altitude, 
which corresponded to 12,000 at sea 
level; residual thrust 2,650 Ib.; specific 
fuel consumption, 0.352 Ib./hp. hr. at 
altitude and 0.573 Ib./hp./hr. at sea 
level 

NMlaximum diameter was set at 45.5 
in. and the length at 19.6 ft. Weight 
without propeller was to be less than 
51,000 Ib. These parameters eventually 
vere met in the ‘Type K engine 

Lhe development program for the en 
gine required the building of 27 power- 
plants each of which had more than 
500 or 600 operational hours 


Severe Testing 


lesting of Russian powerplants for 
their official acceptance can only be 
after all the defects have been 
The defect-control svstem 
which 


donc 
climinated 
utilizes a 
ine kept is the 
kach defect 1s noted and 
name of the 


scrics of documents 
engine gocs through 
production 
opposite the note, the 
person responsible for getting it fixed 
‘The engine can only be signed off for 
test when all of the fixes 
made by the appropriate person 

hollowing — the 
official type test, the engine is 
the stand through a series of six or 
eight 100-hour tests. All the design 
data and drawings have to be checked 
in detail and signed by the responsible 
person. After the runs, the 
torn down and minutely inspected be 
being cocooned and cleared for 


have been 
cceptance for the 
run on 


cngine 1s 


fore 
flight. 

Components are tested in the same 
rigorous fashion Combustion cham 
bers, instead of being run on an endur 
ance basis only, are run through a series 
of acceleration and deceleration § tests 
because these conditions impose the 
more serous strains 
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Project Arowa to 
Use Ryan Navigator 

Ryan Aeronautical Co.’s AN/APN 
67 automatic Doppler navigator will 
be used in the Navy's “jet stream” re 
program, known as _ Project 
\rowa. Precise navigation is neces 
sary for scientific exploration of the 
fast-flowing layer of air which flows 
west to cast at altitudes of 35,000 
40,000 ft. above the earth 

Douglas A3D from the Naval Air 
lest Center at Patuxent River, Md_., 
has been fitted with the electronic navi 
gator for use in the project. The APN 


search 


67 a also beng used by the Navy in 
Project) Magnet, which measures the 
direction and intensity of the carth’s 
magnetic field, and Expedition Deep 
lreeze, the Polar exploration 

Project) Arowa wall probs 
ties, directions, altitudes and other chat 
jet stream 


veloc 


ictersstics of the 


Production DH 110 
ve o 
Makes First Flight 
London—hirst production version of 
the Roval Navy's de Hlavilland DH 110 
ill weather fighter made its first flight 
armament of the 


recenth Primary 


Oakite now gives a lift 


to aviation cleaning 


* 


All the industria! cleaning experience, all the 
research and service for which Oakite is famous 
now works for the aviation industry, too. This 
assures speed, a thorough job, and economy in 


maintenance cleaning 


——— "a 


For example... 








OAKITE 
SATURAL 
cuts 
carbon 
cold 


A 10 to 30 minute soak in this 
safe, high flash point solvent ma- 
terial softens, loosens carbon for 
easy rinsing with water or kero- 
sene. No heat needed. Suitable for 
quickly prepares 


any metal, it 


parts for overhaul. Built-in vapor 
seal prevents wasteful evapora- 
tion. It’s just one of many Oakite 
quality cleaning compounds, 
available nationwide, along with 
technical service. 


New Bulletin F-10059 tells about 


Technical Service Representatives in Principol Cities of U 


other up-to-the-minute Oakite 


and methods for spe- 


materials 
cific aviation cleaning problems 
Write Oakite Products, 

Inc., 55 Rector Street, ~ 


New York 6, N. Y. | 


OAKITE 


Export Division Cable Address; Ookite + 


$. ond Conode 
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1 wave propagation studies tor made trom models | 


ke this 


The sky is not the limit for engineers 


Advanced programs of research and development are 
continually going on at North American's Columbus 
Division programs that stimulate the imagination 
Microwave, radome, antenna, flight control, fire con 
trol, servo-mechanisms and many more such projects 


are under intensive study. The men engaged are open 


ing up entirely new areas in their professional fields. 


This is a particularly favorable time for you to join 
this rapidly growing Engineering Department. Facili- 
ties include 16 completely equipped laboratories. A 
new air-conditioned engineering building will soon 
be completed. 

The Columbus Division has prime responsibility for 


all North American’s aircraft projects for the Navy 


from concept through flight. Fine career opportunities 
for good men are available now. You should investigate 


immediately. 


OPPORTUNITIES IN EVERY FIELD 
Aerodynamicists, Thermody namicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers, Mechanical and Structural Designers. Ele 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders. Power Plant Engineers, Re- 
search and Development Engineers, Weight . — 

Now is the time to act. Write: Mr. J. Papin, 
Personnel Manager, Dept. 56W-4, North Auntie ae 


Columbus Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 4 ae 








aircraft will be au-launched guided we 
pons, possibly a de Havilland infrared 
mussile. 

Named the Sea Vixen, the fighter 
now is equipped with power folding 
for its swept wing, stecrable nosewheel, 
modified tailboom for greater deck clear 
ance, hinged radome nose, modified 
undercarriage and larger brakes 

First flight lasted 36 minutes 

DH 110 will replace Sea Venoms as 
the Roval Navy’s first all-weather fighter 
Performance details were not released, 
but the interceptor is supersonic only 
in a dive 

Flight refucling trials have been con 
ducted with a prototype to increase en 
durance and range 

. _ T 
Missile Nose Spike 
Is Recovery Device 

London—Bristol Aeroplane Co. has 
released details of a supersonic test 
vehicle used in development of the 
firm’s surface-to-air missile and the 
Thor ramjet engine 

Named the Bobbin, the test vehicle 
employs ‘“‘supersonic”’ parachutes to 
slow it down from high speeds so it 
can be recovered for reuse. A long 
spiked nose sticks into the ground 
when the vehicle strikes the earth. 

Bristol says it thus is possible to re 
cover the Bobbin virtually undamaged 
after test flights. 

The slender ramjet test vehicle ap 
pears to be about 36 ft. in length. ‘Tests 
in design of the nose spike were made 
by dropping a dummy vehicle vertically 
from a crane so it would hit the ground 
at the correct velocity. 

Parachutes for the Bobbin were de 
veloped by the British Irvin and GO 
companies. Ribbon parachutes are 
leased by a time switch while the 
vehicle is at supersonic speed. After 
initial deceleration, the small chutes are 
released, drawing out a main canopy 
30 ft. in diameter. 


New Tenant Sought 
For Hawker Plant 


London—Reduction in the defense 
program makes it impossible to provide 
the Hawker Aircraft Co. plant at Black 
pool further work 

Ministry of Supply says another ten 
ant will be sought after Hawker’s cur 
rent program is terminated. Although 
the attention of other companics has 
been drawn to the facility, new use for 
it has not been found. 

The Blackpool plant is the biggest 
single aircraft production unit in Fu 
rope. Cancellation of orders for 100 
Hunters forced Hawker to begin laying 
off more than 4,000 workers employed 


there 
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DIGITAL CODER 
J 








OUTPUT 











PROVIDES 24,000 8-Bit BINARY 
CODE GROUPS PER SECOND 


@ All-Electronic 

@ Accepts 0-10 volt inputs 

@ Accuracy + 0.4% full scale 
@ Etched Card Construction 

@ Volume only 440 cubic inches 
@ Operates over temp. range 
Personnel — 55 to +71° C, 

Inquiries @ Weighs only 8 pounds 


Invited 
Write for complete dete 
end price sheet. 











RADIATION Inc. 


Electronics * Avionics « Tarasatiitelaleliteta 





Outboard location of twin Franklin 
engines simplifies servicing, replacement 
and cooling and leaves ample cargo space 
for “flying crane” applications. 


emer Sznycens Omega SB-12 is a tremen- 
dously promising approach to greater heli- 
copter design simplicity and increased utility. 
Maintenance costs, long an obstacle to wider heli- 
copter use, oe to be vastly smaller than in 
conventional designs. The SB-12, with its two 
210 h.p. Franklin engines, has a tremendous safety 
edge over single engine helicopters. With a ca- 
sacity of pilot and 4 passengers or pilot and 1000 
bs. of cargo, the SB-12 should find a wide field 
of utility 

We are naturally pleased that, like 75% of all 
the helicopters flying today, the Omega SB-12 is 
powered by Franklin. 


SCT: y= 


= 


Aircooled 
Motors 7 


Unique safety, 
utility and 
economy mark 
Omega design with 
twin Franklins 





Large cargo space immediately below 
rotor shaft at approximate c.g. will accom- 
modate 1,000 Ibs. of cargo when helicopter is 
used as “flying crane” without passengers. 


Detail of engine installation shows casy 
accessibility and unusual V-belt drive which 
greatly simplifies gearing and minimizes 
vibration. 


Smith; Kirkpatrick & Co., Inc., 47 Beaver Street, New York 4,N.¥, © Export Distributors of “Aircooled” Products @ Cable Address ‘'Kirksmith™ 





FRANGIBLE foamed plastic seat cushion 
(above) was developed for use with metal 
strap (below) seat. 


. 
Shock Absorbing Seat 
. . 
Reduces Injuries 

A shock absorbing scat to reduce the 
number of back injuries suffered in hard 
landings has been designed by Chance 
Vought engineers. Spinal myuries ar 
quite common in jet fighters because 
the pilot sits far forward where the 
downward swing of the nose after the 
main wheels have touched multiplies 
unpact loads. 

Similar seats are being installed in a 
number of Navy aircraft. It was origi 
ually made for the F7U-3 Cutlass 

‘The seat is suspended on a stainless 
steel strap which 1s secured at its upper 
end to the cockpit bulkhead behind the 
seat. In a dangerously hard landing, 
a belly landing or a nosewheel collapse, 
the strap stretches several inches to 
absorb excess kinetic energy. There is 
little or no spring action and the perma 
nently stretched strap must be replaced 
after serving its purpose. 

The strap suspension was originalls 
suggested by Christopher ‘I’. Koochem 


BIG BUSINESS SMALL BUSINESS 


Which is the “helping hand”? 


Ever consider that this thing we call Big Business is much 
like the economy of the U.S. itself? It's complex — it’s dynamic 
— and it’s constantly improving. Yet Big Business is not, and 
likely never will be, self-sufficient. 


It is said that our smaller businesses are being crushed 
squeezed out. Some inefficient ones will be. But not the ones 
who are making a real contribution. For example: 

Formsprag, pioneering the better grip of the sprag-type 
clutch (in place of roller and ratchet clutches), contributes 
added performance and efficiency to many products of manu 
facturers, both large and small. In so doing, it performs the 
function of the smaller specialist, from whom the major cor- 
porations are receiving important help. 

This is U.S. industry's way. Big Business and smaller ones 


join hands in the interest of mutual betterment 


ety Navy Air Crew Equipment FORMSPRAG COMPANY 


Vought has developed a_ frangibk 
foamed plastic seat cushion for use with 
the new suspension which is contoured 
to prevent the pilot's hips from sliding 
forward in the seat. The forward part 
of the cushion also supports the thighs 
in an ejection. 

Two airplanes with instrumented 
scats and dummics installed were sub 
jected to simulated hard landings. Onc 
was used to dectermine loads trans 
mitted by standard seats and the other 
was used to test the new suspension and . . A2.4C€ 
cushion. A significant reduction in wis 
loads was registered for the latter 


23593 HOOVER ROAD «+ VAN DYKE (DETROIT), MICHIGAN 


Designers, engineers and manufacturers of the modern sprag-type 
over-running, indexing, and backstopping clutches for aircraft, 
automotive, and various industrial applications 


Simple in design, the Formsprag 
Clutch delivers greatest torque for 
its size and weight —and long life. 
No measurable backlash. 
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QUANTICO HR2S-1 prepares to pick up fuel bag used to transport fuel to scene of battle in vertical cnvclopment operation 


Marines Put HR2S in Operational Status 


MARINES AT QUANTICO load a 105 mm. howitzer into HR2S-1 during Fleet Introduction Program flights. 
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MARINE SIKORSKY HR2S-1 at Quantico lands in rough terrain to unload jeep, which is being driven through clamshell doors. 


mall di that 
were uncovered will be corrected by the 
m the held 
helicopter underwent 
change before fleet 
Diameter of the rotor disc 
mereased from 68 te 


By Claude Witze The quadron mission ist A number of crepancies 
rovide vertical envelopment transport 

Quantico, Va.—Accclerated Fleet In for the Second Marine Division at manufacturer oO 
troduction Flight Program of the Sikor unp Lejeune, N. ¢ The 
ky HR2S-1 twin-engine helicopter ha HIMR(M)-461 is the first Marine 


been completed at the Marine Corp hchcopter squadron to use the new 
Air Station her A new HIR2S-1, turn, os the first 


major 


Sor 


ayo! itcmms wer 
delivered 
for example wa 


72 ft 


squadron which ill 





1INIR(M)-461, is ready to begin train 
ig exercises at its home base in New 
River, N. ¢ 

Thc squadron commander, Lt. Col 
CG. B. Doyle, 11 of his pilots and 47 
cnlsted men have undergone six week 
fammhanzation and opera 
with the mew aucraft 


f mtcnsive 


nal traming 


OVERHEAD WINCH in cabin was used to pull howitzer into HR2S-1 cabin (left) 





twin-engine helicopter to go into mili 
It also ts 
Army, and the 


to ob CTV< 


ry meri 
Bureau of Aero 
100 hours flight 
urcraft in the 

mark was not 


bemg purchased the lect Introduction 
VIP), as set up b the 
nautics, calls for about 
time on cach of four 
of the TLIR2S 1, thi 
found no nee hiceved but ifficicnt experience wa 
HRS] ined t tif denn th 


tary service 
by the U.S 


had a team here 


ground 
forces have 
the Marin 


In more 


traming program 

than 200 hours of 
XCTCIM the Marine 
modification of thi 


mitcns cum 


for mayor 


Loaded howitzer is tied down (right) 








Only the men are fly 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we're 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately 

Among the companies spear 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic — technologi 
cal bench marks such as 

e the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


Hertner Electric * Kearfott « 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

e the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


GENERAL PRECISION EQUIPMENT 


PRINCIPAL PRODUCING COMPANIES «+ Askania Regulator « GPL © Grafiex « Griscom-Russell 
Librascope « Link Aviation + Pleasantville instrument ¢ Precision Technology * Shand and jurs * Simplex Equipment « Strong Electric 


the products of the GPE companies 
— particularly in the field of avia- 
tion — serve defense needs today, the 
important scientific advances they 
embody are “plowshares” for to- 
morrow. 

Aviation is but one industry in 
which GPE companies work. A bro 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


He) CORPORATION 








man aloft 





» The pilot before he set eyes on this 
jet, before he set hand to the actual controls 
had already “flown” it. He learned how 

on the ground, in a Link F-102 Simulator 
one of more than a million fliers who 
have logged “Link time.” Millions more will. 


Military flight and fliers benefit im 
measurably from the systems and equip 
ments developed by GPL, Kearfott, Libra 
scope and the other GPE companies working 
in aviation. Once these classified products 
are released for civilian use, everyone will 
enjoy their benefits 


The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needg of flight, serve with equal 
effectiveness other industries suchas: 
Automatic Controls and Instrumentation 

Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 

ing the work of the 

GPE Group, write to: 

GENERAL PRECISION EQUIPMENT 
CorRPORATION, 92 Gold Street, 
New York 38, New York. 
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Kellett KH-15 Demonstration 


Kellett KH-15 one man helicopter powered by two Reaction Motors tip rockets hover 
hands off for a network television program demonstration 


Other mancuvers were per 
formed by the helicopter, nicknamed “Stable Mabel 


because of its handling qualiti 


squadron to proceed on schedule at New ngine performan 
River In addition, the 

At Quantico, the helicopters oper mg 
ited from landing mats on the field to 
rough area 


cmergcn pl wcodure 
mdings, mstrument fli 


ind other try and meht flight 


rugged terrain similar to that encoun 

cciialll dee cenmlieel One Week Course 

cxercises made it necessary to carry as Pilots too eck course from 
Sikorsh mistru Mecha il 


had company tramuny ‘ait 


including lope 
Vertical cnve lopi ni 


many as 20 combat-equipped trooy 


})? 
Loads Carried 


Other load onsisted of a 75 mm 
howitzer Jeep and crew or a 105 mm 
howitzer and crew \ Mechanical 
Mule” or “Mighty Mote immed with 
106 mim. recotless rifle 
loads for other test 

Iexte ronal lift condit on 
vith the ible imevin 


sO0) 


TInt LiLe 


turer had on 1 ! with « 
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xitnat 





One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

The dials “read” the key unit in 
GPL's revolutionary Doppler auto- 
navigation systems. Other phenom- 
enal units in these systems tell where 
you are and how to get where you're 


Ground Speed & Drift Angle 
Any Time, Anywhere, Any Weather 


going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally in 
millions of operational miles. 
GPL's auto-navigators were de- 
veloped in conjunction with the Air 
Force (WADC). They are the result 
of GPL's harnessing of the Doppler- 
effect to air navigation — an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier. 


“‘oops! headwinds’’ 


Spotting a headwind is easier than read- 
ing a windsock for military pilots these days. 

GPL’s Doppler auto-navigation systems 
tell them “Headwind” — and how much — 
the instant one appears, let them seek a more 
favorable wind. 

Because they do, they save precious time 
and fuel — and provide a priceless margin of 
safety. 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 
SEE US AT DAYTON IRE 


ENGINEERS =— GPL achievements have opened up some unusual research 


66 


and development opportunities 


GPL Doppler auto-navigators are bring- 
ing about a revolution in flight. Their bene- 
fits will one day soon extend to everyone. 


DIARY OF 


MEETING, MAY 13.15 


Send resumé to Per 
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Titanium Displaces Steel in J57 Engine 


By Irving Stone 


Los Angeles—Ilow titanium has been 
ipplied to the J57 turbojet was revealed 
here at the 10th Western Metals Con 
ress by the W. Hi. Sharp, engineer 
ing metallurgist, Pratt and Whitney Air- 
craft Division of the United Aircraft 
( orp 

Ihese benefits of the maternal were 
idvanced 
@ Strength-density 


COTTOSION 


excellent 
idvan 
future 


ratio and 
resistance, decided 
current 
urcraft turbine cngies 

e Titanium is a non-strategic metal and 
its Use 


tages for as well as for 


should be cncouraged nm CVCr 

ippropriate application 

¢ Utilization im 

ompetitive with steel 
Ihe J57 


ined with a steel COMMpICssor 


many applications 1s 
cngme was orginally de 
Princ 
pal reason for using titanium im some 
models of the 
veight Also 


the steel compressor ts a real one, Sharp 


CHILI bhats been to save 


problem of corrosion. of 


ud. ‘There are no known ligh strength 
tecls that are and 
the best coatings available are subyect to 
in the 
Thus, even coated steel parts 


truly rust-resistant 
crosion and damage by particles 
ur stream 
mav be corroded and their strength and 
performance unpaired, he pomted out 


Conserves Materials 


litamim allovs have cxcellent cor 


rosion resistance and this positive ad 


vantage will contnbute to conservation 
of strategic matenals such as chromium 
md mickel. This should be 
tive ady infage from the standpoint ot 


Sh up said 


avery posi 
maintenance, 
Numerous engines with — titanium 
rotor parts of 150A, 140A and ¢ 
OAM titanium alloys have been pro 
duced and considerable flight time a 
Recent] 
into pro 
illo 


midi 


Cragin 


umulated, Sharp revealed 
Pratt and Whitnes 
luction with the 
VI] of the compaiy 
ites that thi 
lance achneved im an 
illov to date, he 
Hluminum gives it g 


hhats vos 
6OALAV 


( pe richic¢ 


newe! 
illo represents the best 
\lpha Beta ti 
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The ¢ 


ted temperature strength up to SOOI 


ood cl 


ic unproved oxidation resistance im thre 
i factor 
control ot 


t working temperature range 
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ind ultimately to Wnpro cd 


to closer 
ncnsion 
fiization 
Ihe 4° 


ment provides strength and 


Beta forming 
idded 


mce against instability under stre 


Vanadium—a 


vated temperature 
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Significant advantage of the 6OAL4V 
illov is its reduced density, Sharp said 
It is about 5% lighter than the Ti150A 
and 11-140A allovs and 2% lighter than 
C-130AM. ‘Thus, for a given volume 
requirement the 6AL-4V alloy is the 
least costly, Sharp pointed out. Cur 
rently, Pratt and Whitney is specifying 
the allov for blades, 
spacers. 


discs and dis 


Best Alloy 


Apart from commercially pure titan 
um, which is being specified wher 
forming and welding are required for a 
part 
levels, the 


moderate str 

most lov for 
welded stationary applications is A-110 
VP. ‘This alloy is specified for com 
cases Of the }57 High Vin kl 


trength coupled with good weldability 


sub ct to onh 


attractive 


pr SOOT 


tion 

Whitney ha 
with 
two vears, it has un 


have determined its scle« 
Although Pratt and 
been producing engine 
than 
utilization of 
these parts to the pomt to where tt is 


titaniim 
rotors less 
proved the titanium for 
the same as for stecl counterparts, Sharp 
said. “A first plateau 
he declared, and the company is 
it the pomt where it will have to resort 


has been ra hed 
now 


to refinements and new techniques im 


forging and rolling practice. Considera 


tion as even bemeg given to reduction 


of metal loss that occurs in cutting bil 
let and bar into cut blanks 
Commenting on refinements in the 
forging of the first stage compressor dis« 
it was pointed out that the cut weight 
for the dis« 
from about 120 Ib. to 75 Ib. represent 
ing a reduction of 10°. Weight 
of the finished machined disc is 26 Ib 
md utihzation ratio (finished weight 
input weight) has gone from an orginal 
value of 0.21 to the present value of 
0.36, Sharp declared 
tor the steel disc were: imput 
126 Ib., finished weight 44.2 Ib 
gives a utilization ratio of 0.35 


forging has been reduced 


35 to 


Figures he gave 
worht 
which 
lin making the recent advance 
mn forging titan COMpressor cliscs we 
ie Competing with steel on a utihzation 


Sh up declared 


basi 


Compressor Blade Use 

Use of 
COMMPTCSsol blading Is ' 
Sharp said. ‘Thais ipphe ition takes ad 
vantage of the 
the low density of the 
pre SOT blades 


isial flow 
natural 


titanium allovs im 


stance inl 


(oom 


made from titaniiun ope 


Corres =r 
maternal 
ite at lower vibratory stresses in service 


demonstrated — by mcusuning dyna 


trams on steel and titanimiun ¢ 
blades 


ial 


CHPERPIEE 1) 
mounted im adjacent slots im an 
flow Since 

titanium develop a fatign 


COMMPTCSsOr dis 


bl ick 





Lockheed design engineer 


creating a plasticity in the material 


Advantages of the system 


@ Finished picces free of residual stress 


treat. 


decp, 2 in. diameter, from a 16 in 





Explosive Forming Eliminates Steps 


Los Angeles—Complex shapes in high strength materials which ordinarily would 
be forged, now can be made in a one-step process, according to Keith Wilhelm 
Wilhelm outlined the method in a paper delivered to 
the Special Forming Techniques session at the 10th Western Metals Congress here 

Called explosive (or high velocity) forming, the process climinates multiple opera 
tions involved in forging, replacing these with a single operation in which a precisely 
shaped charge drives billets of already hardened material into dies of desired shape 

Firing the explosive sends shock waves through the billet at very high velocities 
Phe work piece is slammed into the die while 
the shock waves are passing through and the material is in the plastic state, By the 
time the material's normal hardness returns, the forming has taken place 


Wilhelm said 


® Quantity production of uniform parts at close tolerances 


@ Intricate shapes made from hard materials at 


Iwo examples of explosive forming Wilheli listed were forming of a cup 44 in 
diameter billet of 
minum tube one inch in diameter which was expanded to 2 in 

Second use of explosives outlined by Wilhelm was indirect working 
given was precise drilling of close tolerance holes in hard material 
or punching resulted in high drill and punch attrition rate, he said 
modified ramset was used, driven by explosive charge 


holes and was capable of extensive use before replacement 


include: 


room temperature without heat 


15-8 


> 


and a 2024 alloy alu 
diameter tube 

Phe examphk 
Normal drilling 
Instead, a 


which produced the desired 











FLY WEATHER-WISE 


— 


These weather items prepared in consultation with the United States Weather Bureau 


LIGHTS in the 20,000 to 40,000 ft. 
levels often encounter clear air 
turbulence. It is more of a cobblestone 
variety than the drafts associated with 
vertical currents in cumulus clouds, 


Though brief, this effece may be 


severe 


Clear air turbulence is caused by 


turbulent eddies in regions of marked 


windshear, that is, wherever wind 


velocities (speed ind direction) vary 


sharply over shore distances. It ts 


Pe eereees. 





Vertical cross-section of jet stream for- 
mation shown in photo indicates where 
clear air turbulence is located in relation 
to this band of high winds 





generally associated with the 
tropopause and edges of the jet stream. 

Conditions to watch for in flight: Haze 
and cirrus clouds at or near flight 
Rapid temperature changes. 
Fluctuations of airspeed indicator. All 


level 


can indicate approaching turbulence. 
What to do 
ountered: Reduce speed, This may 


when turbulence is en- 


reduce severity of joluing. Change 


iutude. Change direction till turbu- 


lence ceases, then resume heading. 








Alto-cumulus billows associated with jet 
Cobblestone turbulence 1s some 


clouds 


Stream 
umes encountered above these 


in clear aif 


Photograph « y Munitalp Poundanuon, Fe 








For Top Flight Performance — Make it 





SOCONY MOBIL OIL COMPANY, INC, 
CE NPRAL PETROLEUM CORP 


MOmMIL OF 


and Afthlates’ MAGNOLIA PETROLEUM CO 


PRSPAS OFF CO. TNE 


How Mobil fuels 
meet requirements for 
high-altitude flight: 


Mobiljet fuels flow freely, give 
maximum performance. Various 
grades permit operation over a 
range of temperature from —76°F 
to + 100°F, Volatility characteris- 
tics allow easy starting on ground 
and at altitude ... prevent rapid 
evaporation, vapor formation as 


altitude increases. 


stering Pure 


Leader in 
Lubrication 
for 91 years 





strength almost equal to that of Greck 


Ascoloy steel used for blading, the com 
bination of lower operating stresses and 
comparable fatigue strength adds up to 


a Clear advantage for the titannum bladk for every application 


Sharp said 

Utilization ratio for titamum com 
pressor blading runs between 0.25 and 
0.50 depending upon manufacturing Kearfott Free, Vertical, Rate, 
practice. High utilization ratios have Directional and Floated Rate 
been obtained both by precision forg Integrating Gyros and Stable 


ing and by the rolling method, Sharp 
ond. Elements are accurate, rugged 


Generally speaking, he added ti and dependable. They are 
tanium blades up to now have been | designed to meet the most 
v9 by the same methods as for steel stringent aircraft and missile 
— requirements. The Kearfott 


Stimulated Development Free Gyro shown was designed 


“Application of titanium to blading, specifically for missile 


however,” he said, “has stimulated much applications. It provides airframe 

development work directed to improved attitude information for use 

utilization. The current price of titan in guidance systems. Remote 

ium is a very real deterrent to full uti 

lization of the metal, and we can expect 

to see continuing progress in this area.” 
Situation with respect to compressor ACCURATE 

disc spacers is similar to compressor RUGGED 

discs and blading in that utilization DEPENDABLE 

ratio for titanium at 0.11 is the same earfett Pree Gyese withetand 

as for steel. Compressor spacers are 60 G shock of 0157 secs. dura- 

machined from rolled (expanded) rings — ee ee 

of contoured cross section and the con temperature range -20° C to 

figuration of the finished spacer and its +100° C. Weight 5.5 Ibs 

thin sections does not make for a high 

utilization ratio. Pratt & Whitney’ 

approach is to bring the contour in 

ae to the finished part to realize a j RATE GYROS 

higher ratio, Sharp pointed out 


In weldments such as the low com ) 
pressor case, which has been produced 
im both commercially pure grade titan ; 
ium and A-110, utilization is relatively 
high because much of the weight is in 


sheet metal skin, Sharp revealed. Rings FLOATED RATE 
which support the skin are machined INTEGRATING GYROS 


from flash butt welded rings. In mak 
ing the welded rings of extruded sec 
tions, as opposed to rectangular bars, a 
notable gain in utilization has been 
achieved recently, he said. Although 
the commercially pure grade is being 
extruded into such shapes, extrusion of 
the A-110 alloy presents problems, and 
it probably will be some time befor 
A-110 extrusions will be available for 
the welded structures, he said KEARFOTT COMPONENTS 

Inlet case also permits relatively high | miCLUOS: 

| len » of d f Gyros, Servo Motors, Synchros, 
utilization because of predominance of | Servo and Magnetic Amplifiers, 
sheet metal in the part. In this more Tachometer Generators, Her 

le veld nt fl h butt Ided metic Rotary Seals, Aircraft Nevi 

complex weldment, flash butt welde« qutiensd Guutaten. and citer ttets 
extruded shapes have been used as op- | accuracy mechanical, electrical 

and electronic components. 


electro-mechanical caging 
and uncaging is provided. 


Write today for technical data on Kearfott Gyros. 


posed to the expensive rectangular sec 
tion 

Intermediate compressor casc, made | & SveBIDIARY OF 
of A-110 titanium alloy, is the most 


complex weldment Pratt & Whitnes 1 | KEARFOTT COMPANY, INC., LITTLE FALLS, NM. J. 


has tackled, according to Sharp, and 

much development effort is going into : Soles and Engineering Offices: 1378 Main Avenve, Clifton, N. J. 

the reduction of metal in the variou Midwest Office: 188 W. Randolph Street, Chicogo, Ill. Sovth Central Office: 6115 Denton Drive, Delles, Texas 
© y ’ nO Wes Coos Office: 253 N. Vinedo Avenve, Posadenc, Calif 

rolled rings and forged components. It : 
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KAISER ALUMINUM EXTRUSION ADDS 


Kaiser Aluminum extrusions (shown in the shaded 
area in the above outline drawing) are lightweight, 
yet give maximum strength to front wing spars of the 
North American F-100 Super Sabre. 


This massive Kaiser Aluminum alloy extrusion 
will be part of the Super Sabre's wing spar after 
it is machined, One of Kaiser Aluminum’'s two 
huge 8000-ton aan made this extra-large 
extrusion possible. 


Finished spar after machining is strong enough 
to double as a railroad bridge girder, light 
enough to be lifted by one man, ft machined 
to the tolerance of an expensive watch. 








SUPER STRENGTH TO SUPER SABRE 


AND CUTS WING SPAR COSTS 


From the moment the Super Sabre’s designers first 
decided on the weight and strength characteristics neces- 
sary for the front wing spar, the a manufac- 
turing and purchasing coordination at North American 
Aviation began clicking. 

After an extensive cost analysis of the raw material, parts, 
labor and tooling, North American's engineering special- 
ists recommended that the wing spar be made in three 
sections —two aluminum extrusions connected in the 
center by an aluminum forging. 


Strength Without Stress 


Because the extrusions must undergo special machining, 
and must remain flat and free of warpage after machin- 
ing, it became evident that stress-relieved extrusions 
would make the job easier and less costly. 

North American purchasing personnel, working closely 
with their manufacturing and engineering departments, 
chose Kaiser Aluminum extrusions for three very good 
reasons: 

1. At Halethorpe, Maryland, Kaiser Aluminum has two 
8000-ton heavy presses capable of making the extra-large 
extrusions required. 

2. Kaiser Aluminum’s equipment also includes a 750-ton 
stretcher which stretches and levels large extrusions, thus 
relieving stresses for the required machining. 


3. Kaiser Aluminum’s superior fluxing method eliminates 
impurities, air pockets and other weaknesses from the 
extrusion. Thus, Kaiser Aluminum alloy 7075-T6, used 
in these extrusions, is not only extra strong (ultimate 
strength, 83,000 PSI), but also extra high in quality. 
The net result of North American's careful planning and 
Kaiser Aluminum’s skilled manufacturing is the produc- 
tion of lightweight, high-strength F-100 — at an 
average cost far below that predicted in the original 
cost analysis. 

Kaiser Aluminum now offers 3 major facilities to meet 
your extrusion requirements ...a light and a heavy press 
plant at co aang Maryland, and a new light press 
facility at Dolton, Illinois. 

For immediate information and assistance on extrusions, 
call the Kaiser Aluminum sales office listed in your phone 
directory. Kaiser Aluminum & Chemical Sales, Inc., 
General Sales O fice, Palmolive Bldg., Chicago 11, Illinois; 
Executive Office, Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 


See ‘THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, 
NBC Network. Consult your local TV listing. 





expected that a luigh utilization ratio 
will be obtained by replacing the outer 
rolled ring with flash butt welded con- 
tour forgings and the forged inner 
hroud and forged vane with shect 
metal, which will be hot formed 

Citing an outstanding example of 
uuproved utilization of titanium spon- 
ored by a forging supplicr in the de- 
intermediate com 


clopment of the 
figure 


pressor case outer ring, these 
cre given: Input weight of A-110 for 
olled ring was 316 Ib. By making flat 
hammer forgings (ncorporating the 
ious contours of the finished part) 
shich are then rolled into semrcircles 
md flash butt welded together, imput 
veight has been reduced to 171 Tb 
In addition to this there will be a ma 
jor saving in metal Jost as machining 


lips in the former non-contoured ring 


New York Subsidiary 
Planned by Bristol 


London—Bristo] Acroplane Company. 


(U.S.A.) Inc. is to be formed in New 
York as a subsidiary of the Bristol Acro 
plane Co. Ltd., England. It will coordi 
nate sales and alhed activities. 

The chairman of the new subsidiary 
will be Air Commodore Fk, R. Banks, a 
director of the parent company. Ini 
tially the president and chief executive 
will be Mr. Stanley Haggett who is vice 
president of the Bristol Aircraft (West 
crm) Ltd. in Canada and was formerly 
general manager of the company’s Win 
nipeg factory. Later in the year Mr 
Haggett will be succeeded by Mr. David 
I.. Proudlove, who is being released 
from his present appointinent as Brit 
ish civil air attache, Washington. 


FOUR OPENINGS 
FOR FLIGHT TEST 
INSTRUMENTATION 


ENGINEERS 


Electronic Development Instru- 
mentation Engineer. To conceive, 
design, laboratory-evaluate and test 
intricate components and assemblies 
aimed at automation of data acquisi- 
tion and analysis. Requires Electron- 
ics or Physics degree and one to four 
years experience in electronics design. 


Instrumentation System Design 
Engineer. To develop and coordi- 
nate over-all instrumentation system 
designs and measurement techniques 
for collecting data for any engineering 
field. Requires Engineering degree 
and one to four years related instru- 
mentation experience 


Field Operations Instrumentation 
Engineer. To operate and add to an 
automatic data gathering and analyz- 
ing station containing telemetric and 
magnetic tape playback equipment. 
Electronics or Physics degree plus one 
to four years electronics design or 
test experience. 


Lead Instrumentation Project 
Engineer. To direct over-all instru- 
mentation system design for major 
aircraft series or model. Engineering 
degree and six years instrumentation 
experience. 


To arrange for a personal interview, or 
for a prompt report on these or other 
openings, return coupon to: 


’. H. Coleman, Assistant Flight 
Operations Manager 

CHANCE VOUGHT AIRCRAFT, 

P.O. Box 5907, Dallas, Texas 





Electra Wing Box Completed 


detailed report () 


I am interested in a : 
personal interview ( ) 


! 
! 
! 
| 
' 
Virst completed major structural component of Lockheed Electra turboprop transport—left 1 
outer wing box—is removed from jig at the Lockheed plant at Burbank, Calif. It is ready 
for next step, drilling of holes for attachment of leading edge, being made by Temco under } on the opening for a 
subcontract. Assembly of the fuselage has begun and mating of the wings and fuselage is ! 
scheduled for August. First flight is scheduled for January. Electra will have a continuous 
' 
' 
' 


section fuselage, carrying its 128-in. cabin width well back toward the tail. Fuselage is Address 


Name 
built up with longerons, segments and stringers into quarter panels, which are then joined City and State 


longitudinally in a master mating jig 
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A 
Vought 
Vignette 


NO. 3 IN ANEW SERIES 


the Crusader’s dramatic operational debut — 
the Thompson Trophy-winning speed run 


One thing Richard (Rick) MacDonnell could say for 
flight test instrumentation — it had variety. Here he 
was, in line of duty, hunting a coal oil lamp on the 
Mojave Desert. 


Looking back, Rick saw that the whole Crusader 
instrumentation program had been a series of shift- 
ing scenes. He'd started by talking to different 
specialists, finding out the kinds of flight information 
they wanted. He learned a lot about heats, loads, 
amplitudes and flutter. These were the things Rick’s 
instrumentation would have to detect. 


Designing and building the system took him in 
another direction. There was the airborne equip- 
ment — up to 12 miles of wiring and 600 pounds of 
black boxes for a single demonstration aircraft. Each 
sub-system was environment-tested, breadboarded 
checked out and packaged to fit key corners of the 
Crusader structure. 
Taking shape at the same time was a mobile ground 
station — another project with which Rick was asso- 
ciated. It brought flight test telemetering and data 
rocessing closer to automation than they'd ever 
en before. At Vought’s Mojave Desert test base, 
Rick’s equipment clicked. It speeded preparation for 


There was just one hitch — a National Aeronautical 
Association rule which would limit altitude deviation 
to 328 feet during the Trophy dash. A Bureau of 
Standards barograph would ride with the pilot, its 
stylus etching out exact altitude on a smoked cylin- 
der. Fair enough — but Vought's desert crew didn't 
have a workable way to blacken duplicate cylinders 
for practice. And precise warm-up flights were 
essential. 

That’s why Rick went hunting for a coal oil lamp. 
He found one in the store of a desert outfitter. Back 
on the base, the lamp was lighted and the wick 
turned up. It “sooted” the purpose perfectly. 


Instrumentation means development adventure 
and variety at Chance Vought. Here, engineers of all 
specialties use initiative and self-expression to 
contribute to some of the most advanced 
instrumentation techniques in the industry. 
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EQUIPMENT 
TESTING 
COMPANY 


1906-12 FLEET ST. 
BALTIMORE 31, MD. 


WASHINGTON, D. C., OFFICE 
FRED ISRAEL 
500 Walker Bldg. 
734 15th St., N.W. 
EXecutive 3-5991 
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CROSS-SECTION and front schematic of Lemmerman mobile jet engine muffler. Diffuser 


sm center. 


Portable Jet Engine Muffler 
Designed for Carrier Service 


New York—Jct cugine muffler, small 
light 
on i 


id mobile cnough to be used 
carer, was recently 


Nav The Martin 


Company has taken delivery of a sim 


aircraft 
delivered tor the 
thir uit and has two more on order 

Phe mobile mufflers 
by (¢ \\ Lomnecrnmnan, 
ibatcment consultants, and are bemg 
biult by Industrial Sound Control Divi- 
ion of Koppers, Inc. Lemmerman told 
Aviation Wook that, while the devices 


were designed pronanly for carrier: use 


were designed 


Inc., nose 


on land air fields 
then 
is that 
can be moved to the plane on a wheeled 


they could be used 


Pronary advantage over older 


ind heavier counterparts thes 
Previou ound 


that thes 


CAPTLALC suppressors 


were so. li were built 


is Stationary devices and planes wer 
taxicd or towed to the silencer, a tin 
consuming mancuve! 

Lemmernan savs that his new, light 
waght design resulted from an a Nav 
need for a light-weight silencer. He re 
designed units that 50,000 
75,000 Ib. and cost up to $100,001 
so that they now weigh 10,000 Ib. and 
cost $15,000 with a 
hvdraulic lift 
to position the sound suppressor. Car- 
riage weighs an additional 2,000 Ib 
Cost of the mobil 
thnost half if the 
ina fixed position on its dolly 

Cost of the units increase if designed 
to accommodat 


weighed 


approximatels 


carnage imcorporating a 


unit can be cut 
silencer is mounted 


afterburners. 
The carriage-mounted sound attenu 
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BARBER-COLMAN 
SYSTEM ON P2V-? 


Barber-Coiman remote positioning system 
chosen for throttie control on Lockheed Neptunes 


Specially outfitted with skis and powered with two jet engines and 
two piston engines, Lockheed Neptunes are helping on Operation 
Deepfreeze’s all-out search of Antarctica’s deepest secrets. Remote 
throttle positioning systems for wing pod jet engines on the Lock- 
heed P2V-7 were supplied by Barber-Colman Company. For help 
, on your high-speed remote positioning control projects, consult the 
Barber-Colman engineering sales office nearest you: Los Angeles, 


— SELECTOR Seattle, New York, Fort Worth, Baltimore, Montreal. 


CAREER OPPORTUNITIES: Excellent openings fe 


BARBER-COLMAN COMPANY 
LINEAR ACTUATOR Dept. P, 1422 Rock Street, Rockford, Illinois 
Aircraft Controls © Electrical Components @ Automatic Controls © Industrial Instruments ® Air Distribution Products 


Small Motors © Overdoors and Operators © Molded Products ® Metal Cutting Tools ® Macifne Tools © Textile Mochmery 
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Mobile silencer sound reductions based on 
ise with a 15,000 tb. thruse jet engine without 


sfrerburner. 


breq iency Reduction 
cps (db) 


/) 


150 


150 
S000 


100 
(0 


AD 
1200 


1200 
2400 


10) 
+400) 


1s00 
10000 


ound reduction of larger, old type silencers 
about | 20 |b greater at these higher 


frequencies 


itor can be casily moved by a light tug 
nu by several men 

the new muffler is of somewhat 
different design than those now in use, 
wccording to Lemmennan The shell 
of the attenuator has been designed to 
vithstand the high velocities and tem- 
peratures of current powe plants 

Lhe diffuser, or basket, m the center 
f the muffler will require changing 
ery 500-1,000 hours under normal op 
rating conditions. If used with an 
ifterburner-cquipped engme, change 
frequency will merease 

Lemmerman is designing a special 
ound attenuator for silencing after 
burner cquipped jets without the use 
of water coolant Ile as also working 
mt al ile mec for Comer ial jet ict ift 


Economy Crimps Douglas C-132 


Douglas C-132 swept-wing turboprop transport designed as long haul, heavy cargo link in 
airborne logistic plan of U. S, strategy may not pass stage of full-scale wooden mock-up 
shown here because of economy cuts in USAF budget. ‘There are no funds for it next year 
Mock-up was built over two years ago. Payload of C-132 would be 100,000 Ib. Tanker 
version would be capable of three-point probe and drogue refueling. 
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The fatal sting... 


defending the B-52 intercontinental bomber 
is the Arma MI)-9 fire control system that 
picks up, tracks, and with uncanny 


accuracy fires at its target. 





Developed and produced by Arma, the 
M1)-9 is just one of Arma’s capabilities in 
advanced weapon systems, 

If you have an advanced electronics systems 
requirement, or would like to work with 


a leading engineering team, contact 


ARMA... Garden City, N. Y. 


ARMA 


A dwision of American Bosch Arma Corporation 
















DESCRIPTIVE DATA 






SIZE: 1 inch diameter x 2%, inches long 






WEIGHT: 3.8 ozs. 






FULL SCALE RANGE: 40 to 400 degrees/second 






LINEARITY: 0.1% of full scole to 4 range, 
within 2% to full range 







RESOLUTION: 0.01% full scale 


DAMPING: Fivid damped, temperature compensated 






PICKOFF: Variable Reluctance type, 400 - 6,000 cps 






MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts - 
400 cps, 9 volts - 1,000 cps 


















GOLDEN GNAT 
Miniature Rate Gyros for 





Missiles and Aircraft 










Here is a precision, minature rate gyro. It’s tiny .. . measures only | inch 






in diameter and 2% inches in length. It’s rugged . . . withstands 100G 
shock and 10G vibration to 2,000 cps. It has a record of proven 
performance. 












Gnat Rate Gyro ; 
Shown actual size Even under the most severe environmental conditions the Golden Gnat 


will perform as required. To make this possible many unique design de- 
tails have been incorporated. One such detail is the Gnat's gold plated 
steel housing for improved corrosion resistance and positive hermetic 
sealing. 












Wherever the need exists for high performance miniature rate gyros such 
as for autopilot stabilization in missiles and aircraft, antenna stabilization 
and fire control applications, the Golden Gnat is ideally suited. Write for 
Bulletin GN . . . Minneapolis-Honeywell, Boston Diviston, Dept AW,1400 
Soldiers Field Road, Boston 35, Mass. 


Honeywell & 


BOSTON DIVISION 









New Prop Indicator 
Installed on KC-97s 


A new propeller unbalance indica- 
tor, designed to measure engine dis 
resulting from propeller 
vibration, will be installed on 560 
C- and KC-97s made by Bocing. ‘The 
urframe company has awarded a $915,- 
000 contract to Consolidated I:lectro 
dynamics ¢ erp for the devices 

Phe avionic system will give instan- 
taneous warning when vibra 
tion exceeds predetermined limits dur 
ing flight Hlowever, the system's 
cngine-mounted vibration pickups are 
insensitive to turbulence and the shocks 
normally encountered during take off 
x landing 

Ihe system 
periodically recording engine vibration 
levels for subsequent engine perform 


placement 


cngine 


includes a means of 


ice studies 
Consolidated 

is developing similar systems for turbo- 

recip 


Klectrodynamics also 


basi 
will be 


engines. ‘The same 


components 


prop 
rocating cngine 
used except that the engine-mounted 
pick-up’s temperature range will be in 


Hydraulic Pump 


This 3,000 psi. hydraulic pump, which has 
a delivery rate of 35 gpm., and operates at 
300F, is installed in Convair's supersonic 
B-58 Hustler, one on four 
Pumps, which can deliver 50 hp. 


cach of the 
engines. 
when operating at full speed of 4,000 rpm., 
supply power to the plane's clevons, ruc'der, 
flaps, to raise and lower landing gear and 
to operate radar equipment. The unit is 
now being development tested for opera- 
tion at 450F. 
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65-150 to —65h-5001 


vibration im turboprop 


reused from 
Since turbine 
engines is high frequency and low dis 
placement, it will have no 
effect on prop vibration, which is low 
frequency relatively large displacement 

Address: 300 North Sierra Madre 
Villa, Pasadena, Calif 


Valves Developed for 
Jet Air Conditioning 


clectro-pneumati 
ind military jet 


scTIOUS 


A new line of 
valves for commercial 
aircraft air conditioning 


been developed by Vapor Heating Corp 


systems has 


claims 


ihe valves, which control the amount 
of hot air to be mixed with cold ai 
to produce desired cabin or cockpit 


temperatures, will be used on Douglas 
DC-8 jet transport and 
mnuilitary jet 


The \ ilves ire 


unspecihed 
made for duct sizes 
ranging from | to 24 in. in diameter 
Advantage of the units is that thev ar 
hghter than 
on the 


considerably smaller and 


motor-driven valves now 
market, says Vapor Heating, 
that thev also weigh less than 


comparable 


clectric 
\ hin hi 


many valves 
Ihe 2 in 
weighs 14 Ib 


pneumatn 


duct size shown p. 33 


The valves are designed to operate at 
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pMiniature 
© Theynal Relays 
_ dare tically Sealed 


ss. 
i rt, a $ 
a calitee ed: 


ie RELIABILITY 
j . Y 
| im 0.14 


or an y time 


Thx 
Hihetically sealed 


VE method of bonding 
as housing. Relay design 
fuse burnout” principle 

in systems design. 


GUIDED MISSILES, ROCKETS 
SUPERSONIC AIRCRAFT 


TYPICAL CHARACTERISTICS 


TEMPERATURE: -100°F to +450°F 
VIBRATION: 20-3000 CPS 
SHOCK: 200 G's 


Another example of the ONE and ONLY 
process of bonding metal to glass for better, 
more efficient hermetically sealed electronic 
components. 
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WHAT ARE YOUR REQUIREMENTS? 


Write TODAY for samples and detailed 
specifications on how these Relays fit your 
specific needs. 














EXACT SIZE 


NETWORKS ELECTRONIC CORPORATION 
14806 OXNARD STREET, VAN NUYS, CALIFORNIA 


ORIGINAL DESIGNS FOR HIGHER RELIABILITY IN GLASS-HOUSED RESISTORS AND MINIATURE RELAYS FOR ALL PURPOSES 
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duct pressures up to 300 Ib. psi. A spec 
ially-designed mechanical linkage in 
the actuator produces maximum lever 
igc as the valve begins to open Ihe 
units will operate through a duct air 
tempcrature range of —75F to 1,000F, 
ire permanently lubricated and are 
pring-loaded to fail safe if duct air pres- 
ure or clectrical power 1s lost 

There are two basic types of clectro 
pneumatic valves, an on/off type and 
t full-modulated type 
draws 10-20 milliamps at 25 v. d.c 


Fubular steel trailer for transporting Air Force missile (right) stands near tank test building (left background) 


The on/off type 


400 


assembhies arc 


The modulated type operates on 
evcle 115 v. acc. Both 
actuated by clectrical signals from such 
temperature controls as resistance pick 
ups OF Vapor Heating mercury contact 
thermostats 

The new valves meet the latest mili 
specifications, according to th« 
manufacturer. Address: Dept. PR-57 
SO E. Jackson Blvd., Chicago 4, II 


OFF THE LINE 


KS-54 Kollsman Pressure Control 
Svstem will be used as standard equip 
ment on the bairchild F-27 bricndship 
twin engine turboprop airliner. Selec 
tion of the Kollsman system was mack 
by Stratos Division of Fairchild Enging 
& Airplane Corp., 
cquipment 


tary 





itself maker of cabin 
pressurization Feature of 
the Kollsman pressure control system 1s 
its ability 
pressure with great precision 


to monitor and control cabin 


Hardman ‘Tool & Engineering Co. | 
expanding its aviation seat parts sales 
ind service facilities into a separate dh 
vision. Feature of the 
production of kits which will allow au 


program is the 
lines using Hardman seats to modernize 
older models to 1957 configurations on 
a do-it-yourself basis at nominal cost 


Test Facilities for Atlas 


Stcel platforms at ascending levels (left) are mounted in building where pressure tests are made on fuel tanks in Convair's Atlas ICAM. 


Company sas that over 50,000 of its 


cats are now flying on more than 60 


najor airlines throughout the world 


A $347,000 contract for new metallu 

ils has been awarded to General Her 
metic Sealing Corp. by USAT for us 
on its B-47 jet bombers. The new seal 
called Hermetonic Gaseal, is made of a 
resihent metal form containing 
Good up to 1 O00] 
the devices will be used to replace sol 
dered scals on B-47 antenna couplers 


hollow 
gas under pressure 


considerable maimtenance tink 
according to the 
Seals without use of 
heat and are reusable. Address: 99 | 


Ilawthorne Ave., Valley Stream, N. Y 


waving 


and cost, compan 


can be installed 


Relay malfunctioning in the flashing 
control circuit is delaying operation of 
the newly-installed Westinghouse stro 
ipproach lighting svstem om 
Washington International 
Company has not 


bos< opie 
stalled at 
\irport 


lavs which will stand up under the 1 


found re 


peated sequence flashing demanded by 
the svstem. Sylvania has similar systems 
installed at New York International 
Airport (AW Jan. 23, 1956, p. 95 
Newark Airport and March Air bores 
Base 

Roval Swedish Air Force is equipping 
its new, supersonic jet fighter, the Saab 


Men standing on plat 


form are Mortimer Rosenbaum (left), chief engineer, and J. R. Dempsey, manager, Convair Astronautics 
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Rocket-propelled 


SURFACE MISSILE 


gives wings 
to ground combat 


The fast and powerful Dart is a rocket- 
propelled surface-to-surface missile designed 
for Army Ordnance by the Aerophysics 


Development Corporation, a subsidiary of 


Curtiss-Wright. 


While its design and performance are classi- 
fied, the Dart has been described as a simple 
but effective anti-tank missile—a single hit 
from which would probably destroy a heavily 
armored tank. The five-foot long, highly man- 
euverable missile has a smokeless-propellant 
rocket motor. 

The Dart represents one of the Army’s most 
advanced ground combat weapons. Another 
development in the Curtiss-Wright propulsion 
family, it is typical of Curtiss-Wright’s leader- 
ship in power to preserve peace. 


AEROPHYSICS DEVELOPMENT CORPORATION 


CURTISS: WRIGHT 


IN > SANTA BARBARA, CALIF 























J35 Dragon, with Goodyear tubeless 
tires, wheels and brakes. Predecessor 
plane, Saab J32 Lansen is being retro 
fitted to the tubcless tire. Goodyear 
Gummi Fabriks Aktiebolag is supplying 
both model tires. 


Lear, Inc. will manufacture and sell 
turbine engine temperature control 


equipment under U. S. patent rights 
assigned to Simmonds Acrocessories, 





ADAPTER CASTING 





SPLIT RING 
CONNECTORS 


AERIAL REFUELING HOSE 


Inc. by British firm, Ultra Electnc, Ltd 
The control, widely used on British 
planes, varices fuel flow to assure best 
turbine speed and temperature under 
all operating conditions. Lear also an- 
nounced that it has been recenth 
awarded a contract for approximatels 
$4-million by Air Materic) Command 
for flight control systems, spares and 
various special tools for the Bocing 


K€-135 jet tanker. 





f NORTH AMERICAN F-100 refueled by KC-97 with boom equipped with drogue adapter. 


RECEPTION COUPLING 
AND STRUT OROGUE 





SPLIT RING 
CONNECTORS 


STRUTS in droguc on tanker boom adapter provide improved stability. 


Adapter Converts Boom to Drogue 


Acrial refucling adapter for quickly 
converting the boom tanker for ser 
icing receiver aircraft equipped with the 
probe-drogue system has been devel 
oped jointly by Schulz Tool Mfg. Co., 
San Gabriel, Calif., and Wright Air 
Development Center. 

The new adapter would make com 
patible the boom refueling systems of 
the KC-97 and the forthcoming KC- 
135 jet tankers with such Air Force 


fighters as the F-100, F-101 and F-105; 


ind Navy aircraft. 
[hese receiver aircraft would need 
no conversion to use the adapter. 
Che installation has been successfully 
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flight-tested in acrial refueling trials in- 
volving the F-100 and KC-97 tanker 
at Wright-Patterson AFB, but decision 
to place the device in production has 
not vet been made. 

About six fect long overall with its 
connector, hose and drogue, the adapter 
is quickly fitted to the boom after re 
moval of normal boom end. During 
flight the hose and drogue trail from 
the boom end and connection is made 
with the receiver's probe in normal 
manner, 

Drogue is comprised of struts, in- 
stead of a solid flared sheet, for better 
acrodynamic stability during hookup 








PROVEN 
beyond 


QUESTION 





AMPHIBIOUS 
FLOATS 





Nearly one hundred sets of Edo 
Amphibious Floats are in daily 
use around the world, piling up 
proof of their stamina, emt 
ing their owners with untold 
utility. 

On rough gravel strips north 
of the Arctic Circle, in scheduled 
airline operations in the North- 
west, speeding oil drilling opera- 
tions in Louisiana and South 
America...aircraft with Edo 


Amphibious Floats are proving 
beyond question the advantages 
of such flexibility of operation 
and the ruggedness of Edo’s thor- 
oughly proven amphibious gear. 





Edo Amphibious Floats are approved for 
the Cessna 180, the deHavillend Beaver 
and Otter with only o slight sacrifice in 
payload and performance—far ovt- 
weighed by increased utility. Other ap- 
provals are pending. 





“> 
Caan canal 





85 


AVIONICS 








TTS SOLID STATE CIRCUIT BQUIVALEAT 














+ 
? 


@ Photo-clectric power sources ° 








SOLID-STATE CIRCUIT, including built-in power supply (right), which performs function of two-stage vacuum tube amplifier (left) 
is long-range approach to micro-miniaturization. Complete solid-state circuit could fit in unit the size of present transistors. 


Solid-State Research Brews Upheaval 


By Philip J. Klass 


New York—Revolution is brewing in 
the state of the electronic art, spurred 
by the avionic demands of guided mis 
siles, space vehicles and high-speed air 
craft. It bears the unwicldy name of 
‘mucro-miniaturization,” and is made 
possible by basic new knowledge com 
mg out of research in semiconductor 
materials 

Micro-miniaturization could destroy 
the traditional lines of demarcation that 
have separated avionic equipment manu- 


A complete micro-miniaturized am- 
plificr may consist of a multi-stage 
solid-state circuit in which semiicon 
ductor materials perform a variety of 
component functions. The entire am 
lifer might be mounted in a case no 
arger than tiny present-day transistors. 

These were some of the prospects 
outlined during the recent Institute of 
Radio Engineers convention here in the 
first IRE session ever devoted exclu 
sively to the subject of micro-miniatur 
ization. 


“With 


micro-miniaturization, the 


facturers from component suppliers. basic 


techniques and equipment arc 








What Is Micro-Miniaturization? 


Micro-miniaturization is more than a mere slashing of avionic equipment size 
and weight by several orders of magnitude over present sub-miniature techniques. 
It is a potential technological breakthrough in the electronic art which is coming as 
the result of radically new types of components and techniques arising from research 
in solid-state phenomena. 

The transistor, which created a major upheaval in the electronic art in less than 10 
years, is but the first of a host of radically new types of solid-state components which 
will open new horizons for the avionic circuit designer and permit micro-miniaturiza- 
tion advances. ‘The new Maser, or Versitron, a super-sensitive solid-state microwave 
amplifier which promises to increase sensitivity of radar and scatter communications 
by a factor of 1,000 (30 db.) (AW Feb. 18, p. 67) is a more recent example. 

“The chemical synthesis of an improved compound, the technology of its use, 
and/or the discovery of a new useful effect in these materials can now do more to 
revolutionize the pesformance of an electric circuit than can all the classic ingenuity 
of the circuit designer,” according to EK, W. Harold of Radio Corporation of 
America’s Princeton Research Laboratories. “The trend toward merging of circuit and 
device, which started with microwave tubes, is now found in more and more appli- 
cations at all frequencies,” according to Harold. 

The growing importance of solid-state phenomena and devices to circuit designers, 
and the need for bringing the latter abreast of radically new developments in this 
field is evidenced by a Symposium on The Role of Solid State Phenomena in Electric 
Circuits to be held in New York City April 23-25. The symposium is sponsored by 
the Polytechnic Institute of Brooklyn, Institute of Radio Engineers, Air Force Office 
of Scientific Research, Office of Naval Research and the Signal Corps Engineering 
Laboratories. 








nearly in hand to permit the first loob 
at the moon’s other side through scien 
tific instruments mounted in a spac« 
ship far smaller, simpler, and cheaper 
than required to accommodate a hu 
man crew,” John R. Moore told th 
IRE. Moore is general manager of 
North American’s Autonetics Division 

By reducing the weight and size of 
avionics equipment carried in a missile, 
micro-miniaturization “can have dra 
matic effects upon the missile’s size, 
weight, hence its combat range, ac 
curacy, vulnerability and warhead 
effectiveness,” Moore said. For a space 
ship capable of escaping the earth's 
gravitational ficld, about 200 pounds 
of initial vehicle gross weight are re 
quired for every pound of payload and 
avionics in the final stage, Moore said 
(The ratio is 140:1 for the Lockheed 
X-17 multi-stage vehicle used for study 
ing re-entry problems.) 


Solid-State Circuit 


Despite significant progress im the 
past decade in slashing avionic cquip 
ment and component size and weight, 
IRE speakers suggested new techniques 
and concepts which may permit fai 
greater gains in the next 10 years. 

For example, although a transistor is 
far smaller than its vacuum tubx 
counterpart, the tiny semiconductor 
crystal which is the heart of the devicc 
occupies only a small fraction of th 
total volume of a transistor. The rest is 
supporting frame, connecting leads and 
empty space, Dr. Cledo Brunetti pointed 
out. Brunetti is managing director of 
cngincering, research and development 
for General Mills’ Mechanical Di 
vision. Brunetti’s paper was the work 
of four authors, including Dr. Otmai 
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PRECISION RESISTORS 


NEW TECHNIQUES and materials have opened door to major reductions in size of conventional components such as capacitors, resistors 


Stuctzer, John W. Buffington and L. K 
Lee, all of General Mills. 

When a number of such space-wast- 
ing transistors are used in an amplifier 
it is necessary to use terminals, con- 
nections and connectors that make no 
ontribution to the electrical perform- 
ince of the circuit and introduce a 
ource of unreliability, Brunetti pointed 
out. 


Size Reduction 


Significant size and weight reduction 
could be achieved, Brunetti suggested, 
by developing techniques for making 
1 complete semiconductor circuit by 
growing or fabricating a complex scries 
of semiconductor crystals capable of 
performing the function of transistors, 
rectifiers, resistors, capacitors and powcr 
supply 

lor example, Brunetti showed a pos 
ible solid-state circuit, consisting of a 
series of P-N junctions, which might 
perform the function of a conventional 
vacuum-tube preamplifier and cathode 
coupled amplifier. (Sec sketches, p 
56). Three of the junctions when 
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illuminated by light, could provide the 
power required for circuit operation, 
Three other junctions, biased in the 
direction of high resistivity, function as 
resistors, Only one “external” resistor 
is required, 

Dr. Stuetzer, who has applied for a 
patent on such solid-state circuitry, 
told Aviation Week that he 
nizes the problem of impedance match 
ing bntween different clements of such 
a circuit, However, he believes this can 
be overcome bv semiconductor surface 
treatment 

“Carrying one’s imagination a step 
further, we can visualize combinations 
of germanium silicon, ferroelectric, fer- 
romagnetic and other types of organic 
and inorganic materials deposited auto- 
matically in volumes’ of a thousandth 
the space now occupied,” Brunetti said. 

Brunetti recognizes that considerable 
research remains to be done before 
such solid-state circuitry becomes an 
operational reality. Vor example, tech 
niques must be found to climinate or 
compensate for variations in semicon- 
ductor capacitance with frequency and 


recog 


temperature, and for material aging, he 
said. 

Support for the feasibility of Dr 
Brunetti’s concept of solid-state circuitry 
came from another IRE speaker, Henry 
A. Stone, Jr., of Bell Telephone Lab 


oratones 


Energy Storage 

It is‘ well known that 
crey storage in semiconductor junctions 
and perhaps less well known that in 
this cnergy 
storage 1s equivalent to high capacitance 


there is cn 


1 reverse biased junction 


per unit arca with a verv high “QO,” 
Stone said He admitted that ther 
were problems yet to be solved before 
semi-conductor junction capacitors 
could compete on a general basis with 
their conventional counterparts, but 
added that this type device already is 
being considered for use m certam ap 
plications 

(The possibility of growing complete 
solid-state circuits was suggested several 
years ago by General Electric's Dr 
Walter R. G. Baker, and Ai 


Cambridge Research Center has been 
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TINY NEW COMPONENTS, such as ferrite cores and diodes, point up future problems of handling micro-miniaturized devices, 
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NEW TECHNIQUES for applying existing 
materials are slashing component size. 


exploring the possibilities of such cir 
cuits.) 

Initial progress toward solid-state cir 
cuits may come from multi-function 
semiconductor devices, somewhat com 
parable to multi-clement tubes, Dr 
Malcolm Hebb of General Electric's 
Research Laboratory suggested recently. 
Devices incorporating several rectifying 
junctions is one such possibility, Hebb 
said 

Gk recently has developed a dual 
tnode transistor, consisting of an 
N-P-N-P-N clement which performs the 
function of two conventional units 
The device is called a “tetra-yunction” 
transistor. 


Fresh Approach 


The development of thew materials 
often unlocks new approaches to micro 
miniaturization, but “often it is not 
so much new materials that we need 
us it is ingenuity in the use of the 
old,” Stone told the IRE: 

Stone cited the history of paper ca 
pacitors where size reduction was in 
itially achieved by reducing the thick 
ness of the paper diclectric and metal 
foil until both had reached a point 
where further reduction would leave 
them too weak structurally for handling 
and winding. At this point the impasse 
was solved by climinating the metal 
foil and coating the paper with a thin 
film of metal, providing further size 
reduction, 

The advent of transistors created the 
necd for still smaller, low-voltage ca 
pacitors 

The lower working voltages would 
have permitted using thinner paper, but 
this was impossible for structural 
ICASONIS 

Ingenuity has recently provided a 
solution to this problem The paper 
is first coated with a polystyrene lac 
quer, then with an acetate lacquer, then 
with metallized film. ‘The acetate lac- 
quer and metallized film are then 
stripped off and used for making the 
capacitor while the paper coated with 
polystvrene lacquer is discarded The 


88 


acetate film provides the necessary 
diclectric and structural qualities and 
can be made in thicknesses of only 
0.0001 in., about one-tenth the thick- 
ness of the previous’ diclectnic paper, 
Stone indicated 


New Capacitors, Resistors 


Stone cited the following new types 
of capacitors which hold promise of 
major size and weight reduction: 

@ Lacquer film type, for high qualsty, 
high-stability applications, substitutes a 
polystyrene skin less than 0.2 mil thick 
tor long-used mica as a diclectric. The 
resulting unit is about 1/20 the size 
of an equivalent mica capacitor, Stone 
said, 

© Tantalum wire type, which substitutes 
wire for sintered material, offers sta 
bility and “Q's” that already compete 
with paper and plastic film types. Size 
is reduced by a factor of about 10. 

Stone showed a new metallic film 
resistor, consisting of a glass fiber metal 
lized with chromium and protected by 
a glass tube, which measures oniy 0.005 
in. in diameter. However, Stone said 
that “Until new schemes for terminating 
and packaging resistors are devised, there 
is little value in carrving miniaturization 
to this degree.” 

In fact, “in a microminiaturized 
world, the resistor may be entirely clim 
inated as an independent component,” 
Stone said. As the result of intensive 
work on improving printed resistor char- 
acteristics, some thought is being given 
to metal films which would be deposited 
directly on a printed circuit board. Such 
resistors would add no more volume to 
an cquipment than “the letters on a 
printed page,” according to Stonc 


Human Hands Too Big 


The tiny semiconductor diode and 
magnetic memory cores now available 
point up future problems of handling 
and connecting micro-miniature com- 
ponents. The expense and difficulty 
of connecting magnetic cores into a 
matrix is far greater than making the 
cores themselves, and the entire assem 
bly takes many times more space than 
that occupied by the working elements 

the cores. 

Ingenious techniques must be devel 
oped for fabricating and handling such 
mucro-miniature components On a mass 
basis, Stone said. A good example is 
a recently developed technique for fab 
ricating a complete matrix of magnetic 
cores where a single sheet of magnetic 
material is perforated and printed wit 
ing is then applied across the sheet and 
through the holes 

Another novel approach is an assem 
bly of 100 tantalum wire capacitors, 
complete with leads, which Stone said 
could be made with no more manu 
facturing operations than required to 
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MAIN-LINE 


The advertisement a! 
your right says the 
“super gem” Fitting 
is leakproof, and ir. 
this column we want to 
show why we believe 
this is true. 
Three holes equally 
spaced around the fitting were drilled at A 
through the socket and through the hose inner 
tube. This was done to by-pass the lip seal 
and establish that the fluid would get by the 
compression area at some pressure level. 
Subsequent proof tests, using JP-4 fuel, 
showed that crea under compression through 
length B would leak at approximately 1 000 psi. 














Next, holes were drilled at C, D and E in other 
samples to by-pass the compression area and 
establish the effectiveness of the lip seal. 


The hose lines were then aged in air at 500°F 
for a total of 664 hours. They were checked 
as follows: 

At 118 hours proof tested. using JP-4 tuel at 4000 psi 

At 160 hours proof tested, using JP-4 fuel at 4000 psi 

At 328 hours proof tested, using JP-4 fuel at 4000 psi 

At 664 hours proof tested, using JP-4 fuel at 4000 psi 
These tests were conducted on the —8 size 
Further tests on other sizes resulted as follows 


—4 Size 504 hours total at 500°F ageing 
No leakage at 5000 psi, using JP-4 fuel 
No leakage at 29° Mg 
Finally burst tests Sample | = 13,000 psi 
Sample 2 12,800 psi 
No leakage at fittings before burst 
—6 Sue ase hours total at 500°F ageing 
No leakage at 5000 psi, using fuel 
No leakage at 29° Hg , 
Burst tests not conducted 
—8 Size Aged 106 hours at +500°F then 24 hours al 
then 360 hours at 4 F 
Checked at each stage 
No leakage at 5000 psi, using fuel 
No leakage at 29° Hg 
Burst tests— Sample | — 9500 psi 
Sample 2 = 9000 psi 
—10 Size 408 hours total at SO0°F ageing 
No we at 4200 psi, using fuel 
—8 Size 816 hours total at 500°F ageing 
No er at 4000 psi, using fuel 
—6 Size 672 hours total at 500°F ageing 
No leakage at 4000 psi, using fuel 
These tests demonstrate that the fitting design 
is sound. Beyond these tests the conventional 
tests such as the impulse test, fuel circulation 
tests and lubricating oil tests have been con- 
ducted on all the sizes —3 through —16 


successfully, again substantiating the fitting. 


Not completed yet is a continuous flexing and 
constant pressure test that has now been run- 
ning somewhat over 4000 hours at about 
+ 400°F. This test covers four sizes from —4 
through —12. We want to complete 6000 
hours, after which higher pressure leakage 
tests and finally burst tests will be run. During 
the 4000 hours already accumulated there 
has been no leakage at the fittings. 

In all of the tests, the “super gems” Fitting 
has not leaked. Compression fittings, both 
detachable and swaged, tested compara- 
tively in these tests did leak. 


Elluain je 


VICE PRESIDENT, ENGINEERING 
AEROQUIP CORPORATION 
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Cutaway of **saper gem” Fitting with line seal pointed out ot left and lip seal at right. Together they furnish permanent protection agoinst leakage. 


The Only Leakproof Teflon’ Hose Line! 


BECAUSE OF AEROQUIP “super gem 


The method of fitting attachment provides the key 
to successful performance of Aeroquip Teflon Hose 
Lines in prolonged operation. Aeroquip’s unique, 
patented “super gem” Fittings offer double pro- 
tection against leakage: 

l—a positive metal-to-metal line seal against all 

pressures. 

2—a lip seal formed by the Teflon tube seated, but 

not compressed, in a special chamber within 
the fitting. 


°° FITTINGS 

This means that the hose assembly life under pressure 
is as long as the life of the Teflon hose itself —a state- 
ment that cannot be made of assemblies using com- 
pression type fittings because of the cold flow 
characteristics of Teflon. 


Because “super gem’ Fittings are reusable and 
can be readily assembled with hand tools, Aeroquip 
Teflon Hose lines offer many design and installation 
advantages. Fill in and mail the attached coupon for a 
copy of Aircraft Engineering Bulletin AEB-13. ~~ 


-L.. 
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Aeroquip Corporation, 
Jackson, Michigan 
Gentlemen 


Please send me your Bulletin 
AEB.13 on rewable 
“super @geame” Fittings 
and 666 Teflon Hose 


Name 


Title 


Mock-ups and modifications are quick and easy 
because Aeroquip 666 Teflon Hose and Reusable 
“super gem” Fittings can be assembled 
ond disassembled by hand 


“super gem” Fittings grip only the wire 
cover on 666 Tefion Hose. This avoids possibility 
of cold flow or compression set which can decrease 
the effective life of the hose line 


“super @eme™ is an Aeroquip Trademark. “DuPont trade name for its Tetrafivoroethylene resin, 


AEROQUIP CORPORATION, 


JACKSON, 


Company 


MICHIGAN 


AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD —AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 








AIRCRAFT COSTING 
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-+» ARE PROTECTED BY THE B&H 


Two of the most important factors that affect jet engine life, efficiency, and safe 
operation are Exhaust Gas Temperature (EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 50% and low EGT materially reduces 
efficiency and thrust. Any of such conditions will make operation of the aircraft 
both costly and dangerous. The JETCAL Analyzer predetermines accuracy of the 


EGT and (interrelatedly) 


rachometer systems and isolates errors if they exist. 


The JETCAL ANALYZES JET ENGINES 10 WAYS: 


1) The Jercat Analyzer functionally tests 
EGT thermocouple circuit of a jet aircraft or 
pilotiess aircraft missile for error without 
running the engine or disconnecting any wir 
ing. GUARANTEED Accuracy is *4°C, at en- 
gine test temperature 

2) Checks individual thermocouples “on the 
bench" before placement in parallel harness 
3) Checks thermocouples within the harness 
for continuity 

4) Checks thermocouples and 
harness for accuracy 

5) Checks resistance of the 
lemperature system 

6) Checks insulation of the EGT circuit for 
shorts to ground and for shorts between leads 
7) Checks EGT Indicators (in or out of the 
aircraft) 

8) Checks EGT system with engine removed 


paralleling 


Exhaust Gas 


from aircraft (in production line or overhaul 
shop) 

9) Reads jet engine speed while the engine is 
running with a guaranteed accuracy of =0.1% 
in the range of 0-110% RPM. Additionally, 
the Taxcat circuit can be used to trouble 
shoot and isolate errors in the aircraft tachom- 
eter system 

10) Jercat Analyzer enables engine adjust- 
ment to proper relationship between engine 
temperature and engine RPM for maximum 
thrust and efficiency during engine run (Tab- 
bing or Micing) 

ALSO functionally checks aircraft Over- 
Heat Detectors and Wing Anti-Ice Systems 
(thermal switch and continuous wire) by 
using Tempcat Probes.. Rapid heat rise... 
4 minutes to 800°F! Fast cycling time of 
thermal switches . 4 to 5 complete cycles 
per minute for bench checking in production, 


BeaH INSTRUMENT Co., INC. 
3479 West Vickery Blvd. * Fort Worth 7, Texas 


Sales-Engineering Offices 


fee ee eee ewan 


Tests EGT System Accuracy to 
+4°C at Test Temperature 


(functionally, witheut running the engine) 


Tests RPM Accuracy to 10 RPM 
in 10,000 RPM (=-0.1%) 


by the 


The JETCAL is in worldwide use 
U. 8. Navy and Air Force as well as by major 
Write, 
wire or phone jor complete information 


aircrajt and engine manufacturers 


Keene mn en al 


VALLEY STREAM, N. Y.: 108 So. Franklin, LO 1-9220 © DAYTON, OHIO: 209 Commercial Bidg., Mi 4563 © EL SEGUNDO, CAL.: 427 E. Grand Ave., EA 2-1644 














make a single capacitor. (See photo, 
right.) Different values of capaci 
tance can be obtained by connecting 
one or more of the capacitors in series 
or parallel. Unused capacitors would 
have their leads clipped off. 

Commenting on this problem Bru- 
nett: said that as the components be 
come smaller, human engineering prob 
lems will become pressing. “Human 
hands will become too cumbersome for 
fabrication tasks and automatic tech- 
niques will have to be developed. Mi 
crominiature equipment will be pro 
duced by completely automatic manu 
facturing techniques,” Brunetti pre- 
dicted. 


Waste Space 


Perhaps the greatest opportunity for 
uucro-miniturizatzion is to be found 
not in the basic electronic component 
clements, but in component and cir- 
cuit packaging techniques “Factors 
which are trivial in large components 
nay become of first importance when 
major size reduction is attempted,” 
Stone told the IRE. 

lor example, in a standard foil-paper 
capacitor, 80% of the unit's volume is 
occupied by the working portion (clec- 
trode and diclectric), with only 20% 
occupied by insulators, terminations, 
ctc. But in the smaller metallized ca 
pacitor the working portion of the unit 
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TINY 100-clement capacitor demonstrates 
one approach to fabricating and mounting 
micro-miniaturized components. 

of the total volume, 
down to only 26% in 


occupics only 33° 
and this figure ts 
the new sub-smmiature lacquer film ca- 
pacitor. 

In a typical printed circuit assembly, 
the volume occupied by the bodies of 
the components themselves may consti 
tute only a few percent of the total 


volume of the assembly, Stone said 


New Type Components 


lor many vears the clectronx 
necr had only limited number of com- 
ponent types with which to design his 
circuit. But 
search had provided him with new 


ind ferntes. And 


’ 
cng 


recent semiconductor re 


ones, like transistors 


Aircrafts’ Who’s Who Reports 


A cross section of the Who's Who in 
the aircraft industry—including Doug- 
Jas, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 rae oe Way, North Sacra- 
mento L California. 


many others are on the immediate hori 
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non-hneat 
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capacitors, 
many other 
Stone said 
The new ferrites, employed in micro 
wave-radar circuits as load isolators, may 
be harnessed for other 
capac itors, 
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Brunetti suggested. By changing the 
amount of impurity material added to a 


found 


resistors, 


scnnconductor new uses may be 
other than the conventional transistor 
diode applications; for example, 
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Brunetti pointed out, citing the human 
To duplicate the 
vision-discrimination function of — the 
human eve and brain, an electronic en 
would 60,000 
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This prompted him to urge clectromi 
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gineers to develop a system of “low 
calorie circuits” which can perform 
their desired information-handling func- 
tion without dissipating considerable 
amounts of heat. Unless this is done, 
micro-miniaturization will raise even 
more scrious equipment cooling prob- 
Iems, he wine 

Brunetti suggested that heat-gener- 
ating components, like resistors might 
be coated with a thermocouple junction 
matcrial that could convert waste heat 
into electricity that could) be used 
clsewhere—possibly even for cooling 
transistors by means of the Peltier effect 
(AW May 23, 1955, p. 33.) 

Although the most encouraging pros- 
pects of micro-miniaturization appear to 
lic in the field of basic clectronic com- 
ponents and circuits, NAA’s Moor 
warned that similar cfforts are needed 
for clectro-mechanical devices such as 
gyros, accel rometers, air data scnsors 
and electric, hydraulic and pneumatic 
ictuators. 


Better Reliability 


“It would be a mistake to look on 
micro-miniaturization only as size re- 
duction . . . the new components for 
future systems must meet new require- 
ments on performance and environ- 
ments,” Stone told the IRE. “lore- 
most among these is the requirement 
for fantastic orders of reliability.” 

Failure rates in today’s passive com 
ponents run from 1 in 10,000 te 1 in 
100,000 per vear, Stone said. However 
these low failure rates must be decreased 
by “orders of magnitude,” he warned, 
not only for military equipment but 
also for non-military svstems. 

The answer to this problem, Stonc 
believes, is a higher order of control in 
the manufacture of components, includ 
ing uniformity of materials, control of 
cleanliness, and control of processes by 
iutomation, 

Stone predicted that it would be 
necessary to spell out quality control 
requirements at every stage of com- 
ponent manufacture in future military 
specifications in addition to calling out 
the test conditions which the end prod- 
uct must meet 

This requirement for perfection, to- 
gether with the more rigorous en 
vironmental conditions, indicates that 
natural materials will be replaced by 
svnthetic materials mn component manu 
facture. Reason is that little can be done 
to control inherent imperfections and 
variations in quality of natural materials, 
both of which can be closely controlled 
in man-made matcrials. 

Research in semiconductor materials, 
Stone said, has not only provided an 
important body of basic knowledge that 
is useful in a variety of other com- 
ponents, but it has developed new tech- 
niques for obtaining materials with very 
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A tight squeeze for safety 


It is impossible to squeeze water but All American has de- 
veloped a water “squeezing” principle to increase the safety 
of commercial jet transportation. 

Absorbing energy by drawing a piston through a water-filled 
pipe has resulted in arresting gear now in service with the 
Armed Forces. 

Now All American:engineers have carried the water 
“squeezing” principle one step further and have developed an 
emergency overrun barrier for commercial airports. Stopping 
jet transports in a few hundred feet in case of brake or reverse 
thrust failure, this new concept prevents loss of million-dollar 
aircraft and possible injury to passengers and crew. 

All American’s water “squeezing” principle makes the 
barrier safe, economical and easy to operate. 

Engineers interested in carrying out “impossible” ideas, like 
“squeezing” water, contact Walt Jones, Personnel Manager, 
All American Engineering Company, Box USS 2668, Du Pont 
Airport, Wilmington 5, Delaware. 
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Portable Tacan 


Mobile ‘Tacan ground navigation station (AN/TRN-6) is transportable by aircraft or truck. 
At desired location station is shifted onto jacks (above) and lowered to ground. Antenna 
is then erected and trailer-mounted engine-driven power supply, air conditioner and test 


equipment moved alongside (below). 
Systems, Inc. 





Tacan mobile package is manufactured by Craig 


high degree of purity which should 
improve the quality and reliability of all 
components. 

Fundamental research into new tech 
niques for producing purer, cleaner ma 
terials for solid-state research holds the 
key to technological breakthroughs in 
the ficld of “fantastic” new electronic 
components and devices, GE’s Dr. 
Hebb recently observed. Such research, 
Hebb said, requires the combined 
talents and efforts of several scientific 
disciplines, including physics, metal 
lurgy and chemistry. 


(The following items are based on 
papers delivered at the recent Institute 
of Radio Engineers convention in New 
York—Ed.) 


© Digital Computer Optimizes Circuits 
-Use of high-speed digital computer to 
perform routine clectronic circuit de 
sign work and to determine permissibk 
tolerances on individual components 
was described by J. Alman, P. Phipps 
and D. Wilson of Remington Rand 
Univac, St. Paul, Minn. Authors 
ported that computer has been used 
to tabulate “thousands of different cir 
cuits showing what types of outputs 
cach will have and what tolerances arc 
permissable for components.” This 
permits designer to select circuit that 
can operate with widest variation of 
component tolerances 


> New Logical Circuits Use No Diodes 

Special type of magnetic core logical 
circuit which climinates need for diodes 
by using switching threshold property 
of square loop ferrite cores was described 
by L. A. Russell, International Business 
Machines Research Center, Pough- 
keepsic, N. Y. Experimental models 
have been built using cores only 0.08 
in. dia. x 0.025 in. high in circuits 
performing following functions: delay, 
inversion, “and,” “inclusive-or,” “‘ex 
clusive-or,” “if and only if,” “not. if 
then,”’ branching and controlled branch 
ing, Russell said. 


> Super-Speed Electronic Camera—Cain 
cra using an electrostatic image con 
verter tube, which can make photo 
graphs with cxposure times ranging 
from 0.02 to 10 miscroseconds (million 
ths of a second), with up to five sequen 
tial exposures on a single plate of film, 
was described by R. C. Maninger and 
R. W. Runtenbach of Precision Vech 


nology, Inc., Livermore, Calif 


© Nuclear Power Supply For Avionics 
Availability of radioisotopes in kilo 
curie quantitics and improvements in 
thermoclectric materials has opened the 
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PROJECT X We believe that there are 


at least 100 engineers in the United States who 


would be willing to stake their claim to the 


future in a totally new and untried area of 
exploration. We have opportunities to offer those 
100 men in advanced design and development in 
one of the most challenging engineering adven- 


tures of our time. 
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How to Meet Tougher Specifications 
for Shock and Vibration Protection 
in Jets and Missiles 


You've got to design to tougher 
specifications for combined shock and 
vibration isolation if you're going to 
protect the reliability of electronic con- 
trols in today’s high-performance jets 
and missiles. Faster accelerations, zero- 
length launching, and extreme maneu- 
verability combine to impose shock 
and vibration loads far beyond current 
MIL specs. These severe operating 
conditions must be reduced to a pre- 
dictable environment suitable for elec- 
front equipment, 


Isolator Requirements 
Higher shock inputs require more 
stiffness in the isolator, to store more 
energy for a given deflection, so there 
will be less energy to dissipate if the 
isolator bottoms. Higher vibration am- 
plitudes call for greater clearances and 
minimum transmissibility at resonance 
And vibration protection under high-g 
sustained acceleration demands a com- 

bination of these characteristics. 
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Figure I 





Use of Performance Curves 

The characteristics of an isolator 
having the stiffness necessary for han- 
dling the shock and sustained accelera- 
tions of jet and missile take-offs is 
shown by the curves of Figure 1. 
These curves can be used in choosing 
the proper isolator for operation under 
the expected service conditions, since 
they show both the deflection of isola- 
tors under a wide range of loadings 
and the maximum allowable deflection 
due to the combination of static load, 
sustained acceleration, and vibration 
amplitude. 

A transmissibility at resonance well 
below three considered exception- 
ally low is shown by the curves of 
Figure 2, The measurements for these 
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curves were made with a 27-pound 
load supported on four 10-pound isola- 
tors, with double-amplitude vibration 
input of 80 mils. These curves, show- 
ing performance for both base and 
bulkhead mounting, also indicate that 
the isolator satisfies the need for con- 
sistent operation in every attitude of 
flight, launching, and maneuvering. 
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Figure 3 illustrates the construction 
of the B64 isolator that provides the 
performance characteristics shown by 
the curves, yet is dimensionally inter- 
changeable with MIL-size mounts of 
comparable load ratings. 






ne Soe Soo 
Figure 3 


Additional Design Data 

Other curves of isolator characteris- 
tics, and data on their use in designing 
for predictable environment in jets and 
missiles, are contained in Barry Bulle- 
tin 57-2. This bulletin fully describes 
the complete line of ALL-ANGL 
Barrymount isolators in standard MIL 
sizes, Write today for your free copy. 
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way to small long-life static power pack 
ages which could generate clectricity for 
remote and or unattended radar-radio 
facilities, James L. Briggs of the Rome 
Air Development Center reported. Ex 
perimental model under construction 
will use a 10-watt thermal source 
radiating a thermopile. Unit is expected 
to have a thermal efficiency of two per 
cent. 


> Thermistors For Longer Tube Life? 

Use of thermistors in serics with vac 
uum tube heater circuits, to provide 
gradual application of heater voltage 
and thereby decrease thermal transient: 
which are major cause of heater failure, 
was suggested in a paper by J. J. Gano 
and G. IF. Sandy of the Massachusetts 
Institute of Technology's Lincoln 
Laboratory. Authors said that thermistor 
can reduce maximum initial heater cur 
rent surge to 120% of steady-state valuc 
whereas commonly used series resistor 
limits to only 200%. 


© Ferrite Microwave Detector—New 
type of microwave detector, which 
makes use of magnetostrictive action of 
a ferrite in a microwave field” was 
described in a paper by D. Jaffe, J. C 


Cacheris and N. Karavianis of — the 
Army's Diamond Ordnance’ Fuze 
Laboratories, Washington, D. C. A 
barium titanate rod bonded to the 


ferrite converts magnetostrictive motion 
into an electrical output signal propor 
tional to the square of the microwave 
power 


® New Character-Display Tube—A 19 
inch cathode ray tube, similar to the 
Convair /Stromberg-Carlson Charactron 
which uses electrostatic deflection and 
two separate electron guns—one for PPI 
display and the other for character selec 
tion—was described in a paper by K 
Schlesinger, B. Maggos and A. F. Hogg 
of the T'V-Research Dept., Motorola 
Chicago. New tube reportedly provides 
high-intensity display 


> Light Amplifier Gains Reported—Im 
proved photoconductive materials and 
techniques have permitted a 20-fold 
improvement in the sensitivity of panc!| 
tvpe light amplifiers. Amplification as 
high as 1,000:1 is now possible with 
tungsten light input, B. Kazan of 
Radio Corporation of America’s researcli 
laboratories told the IRE. 


© Frequency Independent Antennas 
New antenna configurations which pro 
vide essentially constant beamwidth 
over bandwidths of 10:1 or greater were 
described in papers by V. H. Rumsey 
R. H. DuHamel and D. E. Isbell of 
the University of Illinois, Urbana, I 
Onc of these is a variation of the 
familiar “‘bow-tie’” antenna which 
stricts the excitation of elements to an 
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To engineers interested in entering the field of 


INERTIAL GUIDANCE 


Here is a field whose potential is equalled by the magnitude of 

its problems. The development of components with extraordinary 
precision alone offers unmatched scope for achievement 

At Lockheed’s Research Center in Palo Alto, engineers 

and scientists are working on a number of different inertial 
guidance systems. They are involved in all phases of 

inertial guidance and navigation. 

Their expanding activities have created new positions for 


those possessing backgrounds in 


®* Mathematics 

® Physics : 

® Electronics (such as magnetic amplifiers) 
® Servomechanisms 

® Flight Controls 


® Precision mechanical and 
instrumentation development 


® Special purpose computer design 
Engineers and scientists possessing experience or keen interest in 
advanced applications of inertial guidance are invited to write 





E. V. Stearns (left), head of the Inertial Guidance 
Department, discusses navigation systems 
mechanization with Inertial Guidance Scientist 

R. L. McKenzie (center) and Senior Electronics 
Scientist D. G. Peterson 
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AIISSILE SYSTENIS DIVISION 
research and engineering staff 
LOCKHEED AIRC KAFKT CORPORATION 
PAIAID AL TOs SUNNYVALE + VAN NOV 


CCALABPOMNIA 





WHICH OF THESE JOBS 
CAN YOU FILL? 


COMPUTER MISSILE GUIDANCE 


ELECTRICAL 
AND 
ELECTRONIC 


with 2 or 

more years 

experience 
in: 


AND CONTROL 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

+ Receivers 

« Transmitters 

+ Pulse Circuits 
Digital Computers and 
Data Processing 

_ 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 


Network Design 
Inverters 

AC and DC Servo Motors 
Electronic Research 
Missile Control Systems 





MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 
in: 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 


Fire Control Systems 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 





NUCLEAR 
ENGINEERS 
AND 


PHYSICISTS 
with 
experience 
im: 


NUCLEAR REACTORS 


e Control 

e Metallurgy 

e Physics 

e Instrumentation 





standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 
we want to be sure you can match the high 


FICo? That depends on your specific abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue ~ Long Island City 1, N. Y. 





area near the feed point. The radiating 
area varies in size, increasing with de 
creasing frequency, to provide essen 
tially constant aperture over a wide 
band of frequencies, it was reported 


© Realistic Radar Clutter Simulator 

New device which can simulate radar 
echos from wooded terrain, meteor 
ological phenomena as well as from 
isolated targets was described bv J 
Atkin of the Columbia University Elec 
tronics Research Laboratories, New 
York City. The device, developed under 
Air Force Cambridge Research Center 
sponsorship, generates sweeps of Ray 
leigh distributed clutter having video 
bandwidth in range, but only audio 
bandwidth at constant range as a func 

tion of time, Atkin said. ‘The audio 
fluctuation rate of the video at constant 
range duplicates the high correlation in 
real clutter amplitudes received during 
a number of consecutive sweeps, difter 
entiating signals from ordinary noise 


> New Component: Photo-<apacitor 

Interesting new device whose capaci 
tance changes with variation of incident 
radiation was described in paper by 
Frederick Gordon, Phillip A. Newman, 
Jack Handen and Harold Jacobs of the 
Anny Signal Corps Engineering Labor 
atories, Ft. Monmouth, N. J. and by 
Alexander Ramsa of CBS Laboratories, 
New York City. Photo-capacitors made 
with cadmium sulphide expenence as 
high as 160% change in capacitance 
when illuminated by a 500 watt pro- 
jection lamp, it was reported. New de- 
vice also is sensitive to infrared radia- 
tion 


» New High Frequency Silicon ‘Trans- 
istor—New silicon transistor, with alpha 
cut-off frequency above 25 me. and 
capable of operating at temperatures of 
175C, was described in paper by A. B 
Phillips and A. M. Intrator of General 
Electric, Syracuse, N. Y. New transistor 
is made by diffusion-meltback process 
which also provides design flexibility 
and good reproducibility, IRE. was told 
When used in switching circuits, de- 
vice has rise time of less than one 
microsecond, fall time of less than 0.4 
microsecond and storage time of less 
than 0.3 microsecond, authors reported. 


> Long-Hop Propagation--Recent tests 
conducted between North and South 
America suggest that long-hop trans- 
equatorial propagation in the 20-40 me 
band over distances of 6,000 to 8,000 
km, may result from two successive 
ionospheric reflections caused — by 
bulges” in the ionosphere. This was 
reported by Dr. O. G. Villard, Jr. of the 
Stanford University Radio Propagation 
Laboratory in a paper co-authored by 
two associates, Sidney Stein and K. C 
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Expansions, Changes 
In Avionics Industry 


Cohu Electronics, Inc., is name of 
newly formed corporation headed by 
LaMotte T. Cohu which will purchase 
other firms in_ the field 
Cohu, also president and chairman of 
the board of Kay Lab, San Diego, is a 
past president of Amerncan Airlines 
IWA, Convair and Northrop Aircraft 

Other recently announced moves and 
expansions in the avionics industry in 
clude 
© Topp Industries, Inc... Loy Angel 
has formed new research and develop 


clectromics 


San Diego tor work 
mussileaviomes field New ta 
to be called HRB-San Diego Lab 
headed by Ben R 
Cardner, Jr, former semor engineer of 
Haller, Raymond and Brown, tn 
State Coll ra Pa recenth 
Lopp Jichustrics 


ment facility om 
in the 
caility 


oratones, wall be 


wequired by 


@ Sperry Rand Corp. will build new 
150.000 sq. ft facility Bristol, 
to produce muissile guidance and 


el 


lonn 
havigation cquipment now bemg man 
ufactured by ats bord Instrument Co 


hanplovment 3 expected to 
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Sperry pr 
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Why are some Engineers 
more successtul than others? 


Some are smarter. But that's not 
reason. The most successful 
those who work within a 


fosters imagination, stimulates 
provides opportunity § for 
.ourse the popular measure of 
material reward 


ties, pay them accordingly 
Right now we have 
interesting, challenging flelda 


successful engineer you really are 
to write, Just send coupon 
you more 


INCIDENTALLY, IF YOU'RE 


here in the land of 10,000 lakes 
YoU HAVE FINANCIAL 


knowing you work for one of the 
largest, most diversified companies 
HOMES ARE BEAUTIFUL, relatively in 
families 
settings 


expensive Many General 
own “dream” 
only minutes from work 

PEOPLE AKE FRIENDLY, 
make you feel at home 
find nicer people than 
General Mille right now 
SCHOOLS ARE EXCELLENT 
pupll-to-teacher ratio 


We'd like to send 


the main 
engineers are 
climate of true 
technical and managerial competence 
growth and 
achievement aor 


At the Mechanical Division 
of General Milla, we champion the idea 

We help our men realize their fullest capabill 
All of us benefit 
openings at all levels in Digital nalog 
Maybe one of aA 

them is an opportunity for you to become the 
Vo need 


We'd like 


MAKKIBED, 

you'll find working at Mechanical Division of 

General Mills even more rewarding 
THERE'S TIME AND OPPOKTUNITY for 
all kinds of fun for you and your 


SECURITY, 


nations 


Mills 
homes in resort-like 


anxious to 
And you'll never 
working at 


with low 
Keven you 
want to share in our tuition reimbursement 
plan at the University of Minnesota 


Grow bigger, foster—join 
the excitement at General 
Mills in any of these fields: 


which 
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Underwater Ordnance 
Electronic 
Countermeasures 


Computers 
instruments & Controls 
Solid State Physics 
Microwaves & Antenne 
Infrared Systems 
Inertial Systems 
Systems Analysis & Design 
Servomechanisms 
Ballon Systems 


to tell 


family 


Optics 

Mechanical Design 
Airborne Early Warning 
Rador Systems 
Information Theery 
Production Engineering 


might 
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Retrofit 


Typical application of magnetic shoft seal in airborne elec 
tronic system Roughness of shaft does not impair effectiveness of seal 
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Shaft Sealing Problem in 
Airborne Electronic Gear 
Solved Through Magnetics 


Effective, new magnetic shaft seal holds silicone lubricant 
in system under severe operating conditions. 


By: Edward A. Steeves 
Member, ASME 

Some fluids are considerably harder 
to seal than the usual lubricants, cool 
ants and fuels found in aircraft sys 
tems, Among these are many of the 
silicones encountered in military ap 
plications 

Occasionally these hard-to-seal fluids 
must be sealed under adverse operat- 
ing conditions such as loose or rough 
finished shafts and housings. 

In addition, the customary factors 
of space and weight must be given full 
consideration 

By applying magnetics to this prob- 
lem, designers have come up with an 
effective solution. The magnetic shaft 
seal (Fig. 2) provides an effective seal 
from the time it is installed requiring 
no “wear-in” period to seat the seal. 
It conserves space because springs and 
screw-tightened packing are replaced 
by magnetic attraction between the 
shaft clement and housing element of 
the seal. Force is distributed evenly 
throughout the metal, so wear is slow 
and even, and the seal performs reli 
ably for much longer periods than 
spring-loaded and packed seals. 


Operating Principle 


A magnetized ring of Alnico V, with 


Fig 2 ~ Magnetic Seal offers reliability and long lite 
in typical shaft sealing applications 


an O-ring gasket on its outer surface, 
is inserted in the housing. Another 
ring is mounted on the shaft and held 
firmly against the Alnico element by 
magnetic force. A carbon ring in the 
face of the shaft element contacts the 
lapped surface of the magnet and 
forms a permanent, self-adjusting face 
seal. 

An O-ring mounted inside the shaft 
element prevents the confined fluid or 
gas from escaping along the shaft. 
The O-ring on the magnetic element 
keeps the fluid from leaking out of 
the housing. 


Advantages of Magnetic 
Shaft Seals 


Reliable, effective sealing is charac- 
teristic of the magnetic shaft seal. One 
of the elements of the seal is perma- 
nent magnet, so the sealing force is 
“built-in”, No springs or screws are 
required ,.. the sealing force is evenly 
distributed over the faces of the me 
There’s no face leakage initially, and 
the seal “‘wears in” over its entire life 
...in many cases longer than the life 
of the shaft. 

It is more compact in design and 
lighter in weight than any conven- 
tional seal. 

The carbon 
lubricating — 
slowly. 


self- 
wears 


sealing face is 
runs cool and 


Typical Application of 
Magnetic Shaft Seal 


Magnetic Seal Corp. developed for 
a poe Manufacturing Co. a spe- 
cial shaft seal for airborne electronic 
equipment which involved the prob- 
lem of a rough shaft with a sharp 
shoulder and a silicone lubricant that 
had passed every other type of seal 


magnetic seal corp- 
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Fig. 4— HIGH PRESSURE MAGNETIC SEAL 


tested. One of the special conditions 
involved applying the seal to units 
that were already in operation with 
unsatisfactory spring-loaded seals. 

The magnetic seal solved the prob- 
lem. 

The unit consists of a flanged re- 
tainer ring that is slipped over the 
shoulder and onto the shaft. This re- 
tainer is followed by an O-ring gasket 
which slips over the sharp shoulder 
without damage, and bears against 
the retainer ring. The shaft element 
with carbon sealing face is assembled 
onto the shaft. An Alnico V_ perma- 
nent magnet housing element with op 
tically flat face completes the seal and 
provides the force to hold the shaft 
sealing element and housing sealing 
element together. 

The complete unit functions effec- 
tively in keeping the silicone lubricant 
confined while preventing the entrance 
of contaminants. 

Production quantities of these seals 
were delivered on a rush schedule. In 
addition, fast delivery was made on 
seals to replace inadequate units al- 
ready in operation in the field. 


Specification for 
Shaft Seal in Fig. 1 
Outside Inside 
Monsanto 0545 
25 psi 


o_o 65 to 280 


Fiuid or Gas 
Pressure (max.) 
Temperature F (max) 





Shaft Distance (in.) 7) 
Material Steel 


Standard Magnetic Seals 
Available 


Standard magnetic shaft seals are 
available to seal liquids or gases 
at high or low pressure differentials 
across the seal. Shaft diameters up to 
2'2” can be accommodated by low 
pressure model £10 (Fig. 3) and high 
pressure model #20 (Fig. 4). There is 
also a standard model, #30, for shafts 
over 242” dia. 


Additional Technical 


information is Available 


Send for complete brochure on mag- 
netic shaft seals. 


SOWAMS ROAD 
BARRINGTON, ® 1 





Bnstol which is bemg taken over by 
Raytheon to build Sparrow III airto 
air missiles. 


@ Packard-Bell Electronics Corp., Los 
Angeles, has entered digital computer 
field by forming new afhliate Packard 
Bell Computer Corp., located at 11766 
West Pico Blvd. in West Los Angeles. 
New afhliate will be headed by Richard 
B. Leng, vice president of Packard-Bell’s 
Technical Products Division. Max Pa 
levsky, formerly with Bendix Computer 
Division, will be vice president and di- 
rector of new computer subsidiary. 


e Physical Measurements Corp., Bev ctl 
Hills, Calif., is new company formed to 
develop and produce instruments tor 
measunng basic physical phenomena, 
including accelerometers and other 
transducers New firm is headed by 
Robert W. Martin, former director of 
cngincermg at Technology Instrument 
( orp 


@ El-Tronics, Inc. has purchased War 
ren Plastics Corp. and its subsidiary, 
Cropp Engineering Division of Warren 
Pa. New acquisitions are molders of 
plastics and producers of glass to-metal 
seals 


e The Narda Corp., Mincola, NN. 

producer of microwave and UIHIF test 
equipment, has acquired the Kama In 
strument Corp., also of Mineola, pro 
ducer of = wire-sound — component 

Stuart Casper, Narda vice president, has 
been named gencral manager of the new 
subsidiary 


e Csencral Electric’s Hleavy Military b.le« 
trome Equipment Dept. (HAMEED), 
Svracuse, has expanded its operations 
into Utica leasing 100,000 sq. ft. of 
space formerly occupied by Gk's Light 
Military Electronic Equipment Dept 
which has shifted these activitics to 
another Utica location HMEED’'s 
new Utica operation is devoted to de 
veloping and producing guidance sys 
tem for intercontinental ballistic missile 
program 


e Consolidated Diesel Electric Corp., 
Stamford, Conn., will purchase business 
md assets of the Lima Electric Motor 
Corp., Lima, Ohio, which will be oper 
ated by one of Consolidated’s subsidi 


arics 


@ Servomechanisms, Inc. Magnetics Di- 
vision has moved to new 20,000 sq. ft 
plant at 1000 West EF] Segundo Blvd 

Hawthorne, Calif. 


@ Radio ‘Technical Commission for 
Aeronautics has clected two new com- 
pamies to membership: Lewyt Manufac- 
turing Corp., Long Island City, N. Y., 
and Los Angeles Airways, Inc., Los 
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FLOWMETER 





+ ese ‘ 


' y i, 


‘Y-——— — 


New and greatly improved impeller flowmeters of 
advanced design are now undergoing rigid testing at 
Revere. These flowmeters will set new standards of 
accuracy and reliability for aviation, missile and indus- 
trial applications where precise, dependable rate or 
total flow indications are vital. 

Like Revere's present impeller flowmeters, transmit- 
ters and gravimetric meters, the new units represent 
another contribution to the field of flow metering, and 
will meet the urgent need for extremely close-tolerance 
flow-totalizing and rate-measurement systems. 

Revere's advanced-design flowmeters may be the 
answer to your flow measurement problems. Be sure 
you receive your copy of new technical literature as 


soon as it's available. 
Write now for “Impeller Flowmeter’’ bulletin. 
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ELECTRO-MECHANICAL ASSEMBLIES 


FROM PILOT STAGE TO PRODUCTION EFFICIENCY 


ie you a new product on the design 
boards? Do you have a new contract 
for radar, missiles, computers or other 
electro-mechanical devices? Then let Atlas 
help you from pilot stage to production 
efficiency. 

Atlas experienced production and meth- 
ods engineers layout the job using new 
cost-cutting methods, and improved proc- 
essing techniques. Atlas toolmakers build 
dies and fixtures to implement these 
— Atlas skilled mechanics and assem- 
Jlers produce prototypes to your exact 
specifications on a job basis, saloon follow 
thru with production. As many men, ma- 
chines and hours of work as your electro- 
mechanical unit requires and no more. 


Atlas furnishes the practical engineer- 
ing step between idea and production line. 
We've been “‘precision-eering’’ on a con- 
tract basis for more than a quarter of a 
century. May we work with you? Write 
for booklet ‘‘Precision-eering Electro Me- 
chanical Equipment.””’ ATLAS Precision 
Products Co., Philadelphia 24, Pa. (Divi- 
sion of Prudential Industries). 


“ Fowl Drawing Board... to Production Lire” 


Preelsion Products 





Angeles. Lewst is an avionics manu 
facturer and IAA 1s a4 certificated heh 
copter carne 


© Arnoux Corp., Loy Angeles, maker of 
clectronic instrumentation, has added 
15,000 sq. ft. to previous facilities 
¢ ompany reports orders for first four 
months were up 300° over last year 
and expects total year's business to top 
$2.5 milhon 


@ Texas Instruments, Inc., has formed 
new British subsidiary, Texas Instru 
ments Ltd. to manufacture and _ sell 
semiconductor products in the United 
Kingdom. New 12,000 sq. ft. plant is 
now under construction at Bedford, 50 
miles north of London 


’ . 

More Business Flying. 
~“ . .* ‘s 
Curtis Predicts to IRE 

New York—lifty percent more busi 
ness-private aircraft will be operating 
in 1975 than today in contrast to a de 
crease in the number of military aur 
craft and essentially unchanged number 
of air carner aircraft, roughly 1,500 

This prediction was made by the 
President's special assistant for aviation 
facilities planning, Edward P. Curtis, 
based on studies performed for his 
group. Curtis spoke here at the annual 
luncheon of the Institute of Radio 
I.ngineers Professional Group = on 
Acronautical and Navigational Elec 
tronics (PGANE) and _ Professional 
Group on Military Electronics (PG- 
MII 

General aviation, currently operating 
60,000 aircraft, will be up to 90,000 by 
1975 Curtis said, making this group 
the largest user of airspace. The air 
carners are expected to handle antici 
pated increases im passengers without 
mcreased size fleets because of the use 
of larger, faster aircraft, Curtis said 

By 1975, Curtis predicted that 90% 
of the air carrer flect would consist of 
turboprop or turbojet aircraft types, 
and that 10-15% of the general avia 
tion fleet, representing executive type 
aircraft. would be turbine powered 

Curtis also said that recent studies 
show that the Los Angeles area has bi 
far the highest volume of hourly aircraft 
movements— over 500 during pe ak 
hours compared with 345 for New York 
ind 300 in Chicago. Although New 
York has a much higher level of sched 
uled airline activity, the Los Angeles 
area’s much higher general aviation ac- 
tivity gives it the edge 

Curtis said that his svstem engineer 
ing team has prepared a plan which, if 
properl unplemented, should be “capa 
ble of providing adequate facilities for 
the future without unduc constraints 
or an intolerable burden of cost to 
cither airspace users or the taxpayer 
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you could order 
your career 


A 
Cr ppetizer 
Salaries commensurate with ability and experience, 


attractive surroundings for work flavored with 
challenge and excitement. 


Contre 


Accomplishment and steady financial progress, 
garnished with generous measures of prestige and 
security. 


W 
— overt 


Large serving of responsibility topped with even 
greater opportunity to work creatively 


Unfortunately, a good career can't be ordered « la carte (or any 
other way!). It happens only when the right man comes along to 
join the right company at the right time. We've seen it happen 
often. And if the bright future of Sikorsky helicopters is any indi 
cation, we'll be in business long enough to see it happen again and 
again perhaps to you! 


Address your resume to Mr. Richard Auten 
at our Bridgeport Personnel Department. 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORO, CONNECTICUT 








TURNS “JET 


You stand within a few feet of a 
blasting jet engine, but your hearing 
is protected from an ear-splitting 
roar that under ordinary circum- 
stances would be intolerable and 
perhaps cause permanent hear- 


ing loss. 


The reason is RCA’s Ear Protector, 
a new and scientific approach to the 
problem of excessively loud noise 
This device dampens out intense and 
penetrating sounds, permitting you 
to work comfortably in areas where 





BLAST’’ 


be prohibitive 


Made of plastic, the Ear Protector 
surrounds the ear without actually 
touching it. Contact with the head 
is by means of a soft, replaceable, 
liquid-filled cushion that provides a 
comfortable, self-adjusting seal. It 
may also be adapted for inter- 
com use, and for any other appli- 
noise can interfere 


cation where 


with efficiency. 





INTO A WHISPER 


in the noise levels might otherwise 


weight, efficient, 
sanitary, simple and inexpensive, 
RCA’s Ear Protector belongs wher- 


menace or 


Light in highly 


ever noise becomes a 


a nulsance, 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 


Camden, N.J. 





BUSINESS FLYING 


Executive President Sales Tour Planned 


By Erwin J. Bulban 





New medium-size executive transport 
will shortly be exhibited to prospects 
by its British manufacturer, which ex- 
pects to send a demonstrator on tour 
within the next few weeks 

Airplane is the Hunting Percival 
hxecutive President, a utility version of 
the firm's Pembroke military crew 
tramer/photo survey/air ambulance, m 
crvice with the Royal Aw Force and 
everal NATO air forces, Hunting 
Percival recently signed a contract with 
the West German Armed Forces for 
ipproximately $6 mullon worth of 
Pembrokes 


U. S. Tour Possible 
Initial tours of the executive Presi 
os comcnnmes wir Be thaene) Hunting Percival Executive President 
urope and then the Middle East. ‘Uh 
ompany is Cconsidermg sending the SPECIFICATIONS 
urplane to the Western Temispher Span 
nd ti pes to show it in the U.S. It Length 
tunates that it can dehver the Iexecu Height 
tive President as a bare hull, to be Gross Wing Area 
furnished here with imterior and race Fuel Capacity (Normal) 
for $154.000 plu 15° duty Oil Capacity 
Initial deliveries of the Tex Electrical Svstem 
President are scheduled to begin thi Standard Empty Weight 
utumn, Tfunting Percival ha old Disposable Load 
\wiatton Week. The firm’s plant 1 Normal Gross Weight 
t Luton \irport Bedfordshire bn Maximum Gross Weight (With Auxiliary Laut 13.504 Ib 
"s PERPORNMIANG! 


BUSINESSMEN will be target in sales campaign by Hunting Percival for Executive President 





Oo4 tt. Om 
46 it 

16 ft 

400) “y it 
245.6 gal 
9.6 gal 
245 
8.600 Ib 
3.526 Ib 


12. 756 Ib 


lakeott (lard Runway) Over 50 tt ft 


Critical bngine Pailare at Safety Speed 


Maximum Rate of Climb at Miax. Contos Pow 120) tpn 
PHO tt 


ow ket mo 


Service Coiling 
Maximum Speed at | a) tt sy mapeh 
Crise Speed it Max. Continuo Powe 19 waph 
Most bconomical Cruise Speed | mph 
Stall Speed Power O8, Gear and Play 14 mph 
landing Distance Over 50 tt 

Single-cngime Rate of Clinl bakes 

Prop bcathered 








Construction Details 


i 





this man knows what’s INSIDE 
his BLACK BOX FILTER 


He's taking advantage of a new 
trend spearheaded by Sprague to- 
ward unitized filter assemblies. 
Sprague’s individual cylindrical 
filter elements can be taken from 
the shelves, wired in any configura- 
tion which available space dictates, 
and used! Black boxes, when used 
at all, serve only as “wrappers”. 

Now many of your most complex 
r-f interference problems can be 
solved in this way. It reduces inven- 
tory problems and cuts your manu- 
facturing costs. Order the elements 
and package them yourself in your 
system, or else Sprague can do the 
packaging for you. 

Even if unitized filter assemblies 
do not add up to the answer to your 


problem, you're sure to benefit from 
Sprague’s library of more than four 
thousand proved filter designs... 
three laboratories for filter research 
and development . . . complete facil- 
ities for interference measurement 
and control... field consulting ser- 
vice... and mass production Fecili- 
ties on the East and West Coasts. 


If you, too, have an interference 
problem, pick up your phone and 
call your nearest Sprague Electric 
Field Engineering Laboratory. 
They are located at 12870 Panama 
Street, Los Angeles 66, Calif. 
(TExas 00-7531); 224 Leo Street, 
Dayton 4, O. (ADams 9188); 
327 Marshall Street, North Adams, 
Mass. (MOhawk 3-5311). 


for filters 





but there is a cross-feed to permit feed 
ing both engines from either set of 
cells 

‘Trievele landing gear comprises an 
oleo-pneumatic with twin 
wheels folding rearwards into cach en 
gine nacelle, using a pneumatic retrac 
tion system. Fairing doors close when 
the gear is down. Main gear tread is 
16 ft. 6 in. Each of the main fou 
wheels has pneumatically-operated 
brakes 

Dual nosewheels are free 
through 250 deg. and are self-center 
ing 

Wings, tail and propellers are d¢ 
signed to take Goodrich rubber de 
icers; windshield is de-iced with Glvcol 
spray 
Business Pilots Switch 
r . = 
lo Lightweight Hose 

Executive pilots are sparking a con 
version trend in fuel and oil lines by 
specifving an increasing number of ficld 
installations of Acroquip 601 light 
weight hose in their aircraft. 

The engine hose, which went on the 
market in 1954, originally was developed 
for military jet and new high perform 
ance piston engine aircraft to meet new 
requirements for — high-temperature 
high-pressure installation. 

Primary reasons given for the switch 
from standard cquipment installation 
to the 601 equipment: flexibility allow 
shorter routing of lines to save weight 
space and material; wire braid covering 
and synthetic tubing provides extended 
service life and high allowable tempera 
tures 

Service reports from the field indicat 
that 601 hose has more than three time 
the service life of Aeroquip 303. Civi 
Acronautics Administration reports that 
601000 hose assemblics are superior in 
fire resistance to MIL-HL-5511 and hav 
greater fitting blow-off resistance 

The equipment is a medium high 
pressure hose made of seamless Buna-N 


main leg 


castermeg 


svnthetic rubber reinforced and coveres 
with stainless steel wire braid 

Initial replacement of Model 30 
hose with 601 equipment on a Cessn 
310 light twin has been made on Rich 
Oil Co.'s airplane at Dal-Tex Aviation 
Dallas, by personnel of Southwest Air 
Corp. working with enginec: 
from Acroquip Corp., Jackson, Mich 
Since the installation, the lirplane ha 
flown over 100° hr 


motive 


been without 
trouble 

Southwest Airmotive 
that all assemblies forward of the fire 
wall be \croquip 624 
isbestos fire sleeves. CAA has approved 
this imstallation, noting that tests have 
shown that this installation withstand 
exposure to 2,000F fire without leakage 
for 15 min. compared to the 


recommcna 


protected with 


agency 
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requircment for five-minute endurance 
for such equipment 

As unstalled on Rach QOhul’s 
equipment was, (left engine 
601005-4-0246, carburetor to 
601000-6-0154 
burctor 601000-6-0224 
pump; 601000-6-0200, tank to stramer 
supply line. Right engine installation: 
cach 601000-6-0154, pump to cat 
buretor,;, 601000-6-0224,  stramer to 
pump; 601000-6-0140, strainer to tank 
supply line, and 601000-4-0160, carbu- 
rector to tank return line 

On the plane's next engine removal, 
Southwest Airmotive will install 601 
engine hose on the oil pressure line with 
fire sleeving using Acroquip coupling 
140-41), a quick-disconnect which facili 


tate 


310 


the 
Colic cach 
tank 41 
turn line pump to car 


tramer to 


One 


cngine removal 
Additional installations of the equip 
borrest Oil 


saving 


made on 


resulted im 


ment have been 
Co.'s DC-3, which 
20 Ib. weight over the previous installa- 
tion 

Additional weight could have been 
saved had hose lines been replaced aft 
of the firewalls 

Service and conversion centers which 
have gone to the Acroquip 601 imstalla 
tions include: Howard Acro Service, San 
Antomo, Tex., which is now using the 
hose on all new PV-1 Super Ventura 
conversions (earlier Super Ventura pur 
arc interested in 
hose to 601); Pan 
American Overhaul Base 
Brownsville, ‘Tex., th 
equipment for all installations forward 
of the firewalls (its initial installation 
was on Alcoa's DC-3 ind executive 
Aircraft Service, In Garland, ‘Vex 
which is usmg the all of its 


On 


chasers reportedly 


changing present 
Customer 


whic h ( hose 


hose on 


ayOr CONT 


LearCal Forecasts 
Sales of $5.5 Million 


bk lectromu equipment ales of some 
mulhon to business aircraft owner 
forecast for 1957 by LearCal Division 
of Lear, In Phis goal 
zable jump over 1956 sales of $950,- 
346 and shows an upsurge after last 
u's drop from the 1955 boom year 


repre cnt i 


when $5 worth of cquipmcnt 
Sal cle livered 

LearCal marked the 1956 sales vear 
vith a senes of awards to its top ce les 
5 Hundred Grand 
tutus im sak Thi 
iho honored 1] quota buster 
its national quota champion, Carl 
Southwestern Skyway Jin 
Santa be N. M who went 671.9 
over his” mark lop distnbutor wa 
Larry Tlunt of Au-Oasis Co. Long 
Beach, Calf organization. sold 
close to $500.000 worth of Lear equip 
Honor also went tt 
LearCal ite 


of whom attained 
last Vear COMM AT 
mcludimg 


ht 


finger 


\ ho ‘ 


ment last cul 


fom Mitchell amncd 
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PIONEERING I8S 


Liquid Oxygen Test Stands* 


MAKE SURE WITH 
BENDIX 
OXYGEN EQUIPMENT 
TEST STANDS 


Guesswork 
equipment 
Nothing can be 
It’s the 
racy of the inspection test that count 
It is here, at vital 
test 
Equiprme nt 
the 
oxygen equipment 
the 


as to oxygen supply 
tolvrated 
takeoll 


accue- 


cannot be 
done after 
thoroughness and the 


this critical 


that Bendix 
Test Stands 


and calibration 


point, Oxygen 
measure 
surely accuracy 
ol your lor 
you who bear responsibility on 
the the who 


places his trust in you and your 


ground and for pilot 


thorough testing 
Using Bendix 


test equipment 


Bendis 


syger 


i Hear I 


Type 


Pioneer-Central Division 


DAVENPORT, it 


OUR BUSINESS 


make sure of performance with 


the sare quality stands that rigidly 
reliability of 


every 


test the positive 


: 


piece of Bendix Oxygen Breathing 


Equipime nt before it leaves our plant 
For testing and calibrating licquac 
oxygen converters and oxygen regu 


has ck 
thee 


lator Bendix wed and 


made available special purpos 


test here Seal 
iostall 
chool 
Is Thaintamed to train your operator 

With Bendix both you 
the pilot will be 

For tull 


CENTIRAI DTN 


equipment hown 


COT tly it is easy to and 


fac tory cryvice 


operat \ 


and 


/ 
dive 


detail write PIONEER 
ISTOON 


DAVENPORT 


BENDIX AVIATION 


CORPORATION 1OIWA 

east Office 7E Providen Calif 

Export Soles & Service Bendi« interna nal Division 
2705 t 420d St, New Youth 17, N ¥ 

Affiliate Aviation Electric, Ltd., 

entieon Bivd., Montrea!, Quebec 


Wee ¢ sibonk 


Conodion 
200 Lav 


re 
ter 


lype 


Test 
178 14643 


“Gendix” 





13,000 ft 


New Czech Helicopter, Lightplane 


Shown at a recent Czech air display were a new experimental two-place light helicopter 
(top photo), the HC 2, designed and built at the Aviation Research Center near Prague. 
Its 75 hp. aircooled engine is said to provide a top speed of 80 mph. and a ceiling of 


lricycle landing gear in reverse is the highlight of the new Metasokol lightplane 
three-seater porvered by a 105-hp, Walter Mikron 4-IIL. Top speed is given as 142 mph., 


cruising speed as 127 mph. and rate of climb as 570 fpm. Gross weight is 1,870 Tb., wing 


span is 32 ft. 10 in. and length is 23 ft. 7 in 


The Metasokol is scheduled to go into pro 


duction this year and will be available for export. 
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Cessna 1956 Exports 


. rgte 
Hit All-Time High 
An alltime high of 
utility aircraft exports was 
last Cessna Aircraft Co 
tlendat 512) planes wer 
ported valued at $4,140,000 compared 
to 226 units worth $2,875,000 the vear 
befor 
Heaviest export iles 
mm Central and South 
took 216 aircraft last year 
M. 1 Melhinger, Ce 


Pcl 


record busine , 


scored 
In 


cx 


nl 
by 
1956 


Vcal 


were registered 


America, which 
cording to 
ya export man 


Nlodel 
Model 180 


6 Model 


Model 152s, ind 
one Model 3 
the L-19. Me 
74 airplanes, 3 
25 to Chik 

planes from Cessna last year, so it ha 
to of its 1956 order 
The company currently has 26 deal 
and distributors in Central 
South America. ‘These are being urged 
to expand their facilities, because, “sales 
of business aircraft in this area have not 
icached even a fraction of the vast po 
tential in view of the growth of the 
cconomics of our neighbors south of 
the border,” according to Mellinger 


Beech Lease Plans 
Build Big Sales 

Wichita, Kan.—linance and lease 
plans are adding to Beech Aurcraft 
Corp.’s annual business plane volume 
More than $54 million in plans have 
been negotiated by the company since 
inception of the programs in the last 


+ Model 310 twins 


agricultural version of 


| 
7 


ican purchasers received 
went to Argentina and 
Argentina ordered 5} 


x 
5 


vet receive most 


crs and 


two vcars 
Its than 
normal car financing plans, the com 


finance rates are lower 


pars 
Beech now 


points out 


retail lease and 
the first was im 
in December 195 


idded last veat 


has four 
finance plans available 
augurated ecarh 5 and 
three All arc 


package plans with monthly pavinent 


more were 


including all costs and msurance 

\ rapid growth in financing plans to 
business plane users, particularh 
small companies an teke to the 
without making a heavy capital mvest 
foreseen by Beech official 

i floor plan for 
to 
demonstrator 


SCTVE 
who ill 
ment, i 
Ihe 
distributors 
to 


company also has 
cnabl 

Sixty 
per cent of its domestic distributors have 


taken advantage of the plan, them pur 


its ind dealers 


them finance 


chases totaling nearly $8.9 million 


Major Aerial Survey 
Of Baffinland to Start 


\ mayor acral photo survey of some 
40 000 q Bafhnland 


navigation and 


tart 


mi. oof posing 


fying main 


problem 


Mgorous 


tonance will carly om 
Nhay 

Project, t btain lattice 
for detailed mapping of the deseo 
irea, will be handled by Photo 
Survey Corp., 1 under 


the ¢ 


photo cove 
ie 
late 
graphic 
contract — fre 
ment 


oronto 
mn madian govern 
Po cnsure accurate positioning of thi 
urcraft, a network of Shoran 
ground stations is bemg established b 
Field Aviation Co., Ltd 
Advance on the project tarted last 
uminer 100,000 gal. of fucl 
hipped from Nlontreal to th 
base of the 


photo 
i sister firm 

work 
when OVCT 
WCTC 
hain expedition it Fox 
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Inlet, north of Hudson Bay and about 
2,000 mi. north of Toronto 

PSC’s flect for the mission includes a 
Bocing B-17, supported by a Canso 
PBY amphibian, a DC-4 and a DC-3 
Phe DC-4 wall airlift personnel and ma 
teric] to Foxe Inlet and the DC-3 will 
rclay them to cight Shoran sites. Per 
sonnel at the camps will have a L0-week 
food supply About 40 aircrew, ground 
station operators, technicians and opera 
tons personnel wall staff the camp 

Acrial survey flights will be made 
it altituck up to 28.000 ft. Average day 
tine temperatures at ground level in the 
rea as a little above freezing, much of 
the locale bemg north of the magnet 
pol 

PSC ind another associate Acro 
magnetic Surveys, Ltd we currenths 
carving out more than a halt-dozen 
cparate survey missions im Venezucla 
covermg 25,000 sq. mu Here the com 
pane we working with the govern 
ment and cxploration firms to ilinate 
the country’s of and hydro-clectri 
powel potential Lockheed  Phudson 
Lockheed 14 and Canso PBY aicraft 


ie bemg utihzed 


Lightplanes Given 
To Argentine Clubs 
Buenos Aires—Argenutine Air Ministr 


eave 3S bigebat plans of Various ty pe 
tatc-subsidized Wiation tion 
ind club 

Phe amcraft will become the legal 
property of the new owner ifter two 
\car in the meantime they may not 
be rented or sold to thard party 

Among the typ distributed were 
Piper PA-I1, PA-T2 and J Cubs, kl 
Bovero hock Woulf bairchild Wc 
Bee and Vaylorcraft aircraft 


New Omni Converter 


Narco VOA?3 omni converter can be used 
with Narco’s Sapphire 1016 or Simplexer 
communications units to provide naviga 
tion data. It the acraft has a VOR unit 
it provides a duplicate unit at low cost 
Price is $524 without shockmounts, an addi 
tional $26 with. VOA-3 display unit weighs 
12 oz., the converter 3.3 Tb. 
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Wicked CONTROL TOWERS AND FACILITIES 
FOR ALL AIRPORT NEEDS 





Self-contained 
for small fleids 


- 


Auxiliary control 


for large flelds 


Compact 





Portable 


eeds 


. anyt< 
rements 


iia 4. 


- 


Mounting On 


Auxiliary Equipment Shelters 


lif ick ZA ENGINEERING AND CONSTRUCTION COMPANY 


Established 1920 





12th Street and Ferry Avenve Coemden 4, New Jersey 
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Need for Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 


factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
unique commodity that is produced, bought and 
sold. 


Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information: 


INDUSTRY 


Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 


Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them, Information on the 
marketing of research and development availabili- 
ties will be reported 


Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 


GOVERNMENT 


Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics; 
Air Research and Development Command; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 


UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 

Exhaustive report on the important research and 

development programs at work at various uni- 

versities and independent establishments through- 

out the country. Particular attention is given to the 

procedures of sub-contracting these resources. 


INTERNATIONAL 


Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by our Geneva, Switzerland office. 





Daal 








Pioneer Research and Development Coverage 


AVIATION WEEK pioneered research and develop- 
ment coverage in 1953 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 


In 1956, AVIATION WEEK was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 

AVIATION WEEK’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


VIATION 
@@WEEK 


neered editorially by AVIATION WEEK assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 


ADVERTISERS’ BENEFITS 


Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 

Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 

Regular rates apply and insertions may be a part 
of your AVIATION WEEK contract 

Advertising will be positioned in appropriate sec- 
tions; heavy stock four-color dividers will make 
up sections 

Special leather bound copies for military, civilian 
and government leaders. Contact your AVIATION 
WEEK district sales representative for complete 
information. 


A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N. Y. 
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 — a ..with master pallet roller conveyor 


cuts air cargo loading time and reduces costs! 


@ Traveloader, the unique Baker side-loading the rollers released. Since the pallet is designed 
fork truck, provides a fast, efficient method of with a slight incline, the cargo travels by 
loading aircraft, using a master pallet with roller gravity, piece by piece, to the inside of the plane. 
conveyor thus enabling airlines to maintain 
tight schedules. 
Here’s how it works: 
Two Traveloaders and 9 master pallets are in 
service at the airport illustrated. Empty pallets 
are stored just outside the terminal, where they 
are loaded by fork trucks operating in the 
terminal storage areas. The Traveloaders pick 
up the loaded pallets and transport them to 
the aircraft. During transit—the distances vary- 
ing from several hundred feet to several miles— = 
the conveyor rollers are locked to prevent shift- 2 tek 
. This illustration shows a Traveloader picking up a 


ing of loads. At the airplane, one end of the loaded pallet. In transit, the load is carried securely 
pallet is positioned inside the cargo door, and on the broad deck of the Traveloader. 


For further information about revolutionary side- 
loading Traveloaders, write for bulletin 1360. 


THE BAKER-RAULANG COMPANY 


Baker 1207 WEST 8Oth STREET « CLEVELAND 2, OHIO 


industrial trucks A Subsidiary of Otis Elevator Company 
773 








Corporation Pilots Plan Standard 
Minimum Training Requirements 


New York—Devclopment of standard 
nunimum tramimg requicments for 
business plane aircrews 1s planned by a 
group of corporation pilots working with 
bhght Safety Foundation her 

Need for such a manual os three-fold 
executive pilots feel 
e It will be of great valuc to small oper 
ions which have not established deh 
nit pilot prohaicney traming = pro 
cedures; im addition it should be vers 
uscful to corporations just beginning to 
fly the if 
e It will provide pilots, who realize the 
need for such regular check with a 
reluctant 


owl bursannc SS plane ‘ 


mican to comsvince ccrham 


managoment por one) that mone iid 


fim hould be pont Time amitiie: te 


pita safety 
eSuch concerted action by busin 
pilot they feel, will mdicate to Civil 
\cronauti Admunistration that) cor 
poration aircraft) operator we takang 
iction to establish dcefimite standards tor 
their mdustry 
\ purine 


cross-the-board = tramung 


byoctive is to establish an 
guide for all 
5 plan of the 
ty pe of amcraft they are flving. Cur 
ently, Randy Carpenter, who h 
ISI corporate urcraftt activitn 


lecting pilot proficiency check 


bursanne urcrews, regard 


from manuals of as many busine 


mrators as he in 
| 
vill be 
clop a oy 
I 


Ballplayers Get Private 


i4 ' 


Among the subjects to be covered wall 
bn frequency of pilot checks, methods 
used and the utihzation of sumulators 
Niethods used by 
check pil ts will also be 

One of the difficulties facing some 
new corporation ctting up 
uch procedures tor their operation ts 
that if they start to check other firm's 
methods thev are likely to get iS rans 
number of 


outside agencies to 


inalyzed 


pilots mn 


different procedures as the 
peopl they ask 

\ urvey of everal large corporate 
pout this up 
link or m 


1\ months cTCcw 


plane operation 
e Company A: Two hou 
trument work month 
heck with a CAA ai Canner mspector 
twice uly refresher at bheht Satets 
Tin it Chicago and on vearly a 7-10 
wo check at Kheght Safety, Ine.. N.Y 
round school tramiung coarse; Polaroid 


crew iffight checks 


rews averaging one hour monthly while 


hood irc used tor 


cle Telit iding 
e Company B: Pilots make two prac 
tice TLS approach monthly, one omni 
rit 11 phage hae h md refresher 
Cruinsd ine thon every three month 

© Company C: Linc checks every six 
nonth opilots take two hou 


| 
mont work ¢ 


mistru 
ch month, older pilot om 
hour a month row checked every 
s months and a written equipment 
two or three months; 

Vcr ke idl 

United i mes conn in 


' 
nonth ) wo weeks and a 


Convair 440 


ted Brooklyn Dod 


' 


ems to ! 
nay lea ¢ DaseDall foam ' 


There have been 
some improved models 


made lately by 


DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


560 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 


Developers and Manufacturers 

of Gyros 

Gyro Flight Stabilizers 

Navigation & Stabilization Systeme 


Ovieon of Amemmas Drentert 


STEEL 


Every Kind 
Quick Delivery 


Aircraft Quality Alloys 





and Stainless Steels 
also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T Ryecsen & Sen, Inc. Plants 
New York, Beston, Wallingford, Cenn., 
Philadeiphia, Charlotte, Detroit, Cincin 
nati, Cleveland, Pittsburgh, Buffalc, Mil- 
waukee, Chicago, St. Lewis, Seattle, 


Spokane os Angeles, Sen Francisco 












PACKARD 
ELECTRIC 








‘Yuu 


AIRCRAFT 
CABLE 


Hidden flaws in insufficiently tested 
lengths of aircraft cable are open invi- 
tations for production trouble. You 
can't avoid them by watching price 
tags. But you can sidestep the entire 


problem through Packard Electric. 


Packard Electric’s reputation for sell- 
ing trouble-free cable has been firmly 
established with all leading aircraft 
manufacturers, who have learned that 
uniform quality is their best assurance 
against costly cable failures. 


At Packard Electric, for instance, 
every tenth worker is a qualified 


YW 


mn: ores sa cotinine 


Don’t save pennies here 


only to lose dollars here! 


cable inspector. And, on many jobs, 
their work is augmented by special 
machines automatically testing every 
single inch of cable as it is being built. 


Because it builds uniformly high qual- 
ity, Packard Electric has become the 
world’s most reliable source for Low 
Tension, High Tension and High Heat 
cable, built to greatly exceed every 
established standard of performance 
and safety. 


At Packard Electric, cable prices are 


the only things that are competitive. 
Nobody exceeds our overall quality 











and dependability. And, in the long 
run, that’s where you save! Make 
Packard Electric your Number One 
source of supply. Branch offices, for 
your convenience, are located in 
Detroit, Chicago and Oakland. 


Packare oe er lec im 
Warren, ¢ 


“Live Wire’ 


’ division of General Motors 


vritten report is 4 sued; new copilots ar 
to 600 ft. and one 
first LOO tn 


Pilots checked 


linuited mile mon 
mums for the 

eCompany D: 
three with outside check mace 
CVCl ix months check 45 


ix months; Link check every three 


ceycrs 
months 
route pact 
CVCTN 
month 
docs not favor en 


Thu company 1 
pilot 


route deadhead training, 
Wathable aircraft for train 


( OMIpAalls 


irc tree to use 


PRIVATE LINES 





lash advisories, two 


giving up to 
oul id mice note ort 


] 
] | 
HaZATaou ‘ 


potentialls 
ither, are bemg issued a 
rT by bkheht Advisory Weather 
Service Center Included will be data 
on tormmadoc hail, dust 
turbulence; also ex 
tricted 


wind 


thunderstorm 
form ming md 
fousn eas of low 
visibility and strong gusty 
VECS located within the iffected 
bythe flash advisory or within 200 mi 
of attected arca wall broadcast the ad 
ind meclude them im 


ceiling, 1 
urtace 


area 
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ubsequent scheduled weather broad 


until the 
As the 


two-hour 


casts item is superseded or 


new service is inaugu 


will 


CNPITCs 
terminal forecasts 
ATCS stations 


rated, 
be chmunated by 


Randall's Airport, Middletown, N. Y., 
has been purchased by Mr and Mrs 
Steve and Wilham B. ‘lerry, 
Jr.. for approximately $75,000 They 
plan to develop business private 


Bennis 


and 
plane operations there im addition to 
sailplane activity 


DC-3 landing gear doors, developed 
by Remmert-Werner, add 10 mph. to 
the company Now in 
production, new doors fit flush with the 
R-W reports that the 


fuel consumption 


demonstrator 
engine nacelles 


Hicw doors deci isc 


by 3-5 gph 


Beech Bonanza No, 5,000 has been 
Hartford 
Conn. Bonanza entered large-scale pro 


1947 


delivered to ‘Tobey Tine 


duction m 


General Electric Co., Schenectads 
N. Y., purchased a Cessna 310 for use 


by its blight ‘Test Division Cessna 


310s purchased by USAF will have Au 
craft Radio Corp. ADI-21 direction 
finders, replacing standard Lear naviga 
tion aid 


Problem of baking cakes at high alti 
tudes was solved recently by Pillsbury 
Mills using the company’s ‘Twin Beech 
isa flving laboratory. Test was for bene 
fit of Navy personnel st itioned at South 
Pole with Operation Deep breeze who 
complained that cakes weren't rising 
Investigation showed camp was 5,000 
Pillsbury cook baked 
a cake successfully at that altitude, mod 
procedure (add five tables 
ind two-thirds 
bake at 400 


ft. above sea level 
ifving the 
spoons of flour and one 
of milk to 


cups recipe; 


deg.) 


Directional antenna, weighing 1,300 
lb., was hoisted into place atop Swedish 
I'V station using a Sikorsky 8-55 


Addition of pitch control to Mitchell 
licdustric Arbo, unit a three 
ints autopilot for light aircraft. Owners 
return 
their amplifier and artificial horizon to 
the factory, Municipal Airport, Mineral 


ih ike 5 


of current two-axtis Airbovs may 


Inflatoplane 
Is Modified 


Latest model of Goodvyear's inflatable mb 


ber airplane is streamlined with enclosed 
cockpit and tricycle gear (AW Feb, 13 
1956, p. 39). Rigid lift struts have been 
replaced by flying wires for case of packag 
ing and pusher prop has been replaced by 
Skin is made of 
walls connected by 


rubberized fabric 
Called 
Inflatoplane, it was designed to test inflated 


tractor 


nylon threads 


rubberized envelopes as structural members 
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Y Cold Junction Compensation 


For Airborne or Ground Use 
With T-E’s AuvroReF Units 








Airborne ‘“‘AutoRef"’ By providing constant-temperature 
reference at the thermocouple cold junction, this miniature unit now 
permits accurate temperature readings for all types of flight ap- 
plications— including rockets and guided missiles. Its design meets 
these essential airborne requirements: Light weight—only 12 oz.; 
small size—1%'' x 3" x 3%"'; ability to withstand severe condi- 
tions of vibration, acceleration and shock. A compensating bridge 
type unit, this “AutoRef" permits the pre-selection of almost any 
desired reference temperature—and can utilize almost any 
existing voltage source. It is individually constructed for any 
standard thermo element. 
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Test Stand “‘AutoRef” This standard “AutoRef" is ideal for 
test cell work or data reduction systems where temperature and 
other D.C. signals must be recorded together. Cold-end compensa- 
tion for the thermocouple circuits is provided by constant, pre- 
determined temperature in one, multi-thermocouple reference 
junction, Desired reference temperature can be controlled to 
within t1°F. over a wide range of ambient temperatures, 
Designed for panel rack mounting, this ‘“AutoRef’ can be intro- 
duced anywhere in the thermocouple circuit. Available for all 
standard calibrations. Capacities up to several hundred points, 


Write for Bulletin 81-C. 


Thermo Electric 6.iuc | 


SADDLE BROOK, NEW JERSEY I 
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in Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 
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weunnrenseneia 


Wells, ‘Tex., to have pitch sensor added 
for $700. Complete three-control unit 
comprising roll and direction servo, 
pitch servo and amplifier, with cables, 
costs $2,150 including modification of 
owner's gyro instruments. Complete 
unit weighs 13 Ib 


Maytag Co., Newton, Ia., maker of 
washing machines and other home ap 
pliances, added a Piper Apache business 
plane to current Aero Commander fot 
transporting cxccutives or priority ma 
terial. Maytag’s Acro Commander last 
vear traveled 68,760 mi., covering 168,- 
975 passenger miles. ‘The plane several 
times has picked up critically needed 
material to keep production lines going 


Wingtip extensions and tip plates 
comprise new Republic RC-3 Scabex 
modifications that reportedly increase 
rate of climb some 20%, shorten land 
ing and takeoff distances 25% and 15‘ 
respectively and decrease stall speed, at 
maxunum gross weight by about. six 
miles per hour. Normal wingtips are 1 
moved and replaced with sections about 
20-in. long spanwise, increasing span by 
16 in.; tip plates measure about 24 in 
vertically by 68 in. long. No kits arc 
being made available, since the needed 
parts are standard RC-3 spare items, 
but detailed plans can be obtained from 
Ned C. Rice, 470 Silver Lane, FE. Hart 
ford S$, Conn. Modification is covered 
by CAA Supplemental ‘Type Certificate 
SAL-IS 


Personnel of Page Airwavs, Rochester, 
N. Y., completed a 10-day specialized 
course on the Howard Super Ventura 
business transport at San Antonio, Tex., 
to prepare the fixed base operator for 
servicing the twin-engine business trans 
port. National Distillers Products, Inc 
New York, recently took delivery of 4 
Super Ventura fitted with Bendix radas 
and communications and navigation 
equipment, Sperry autopilot and Aero 
jet-General Jato 


Beech will remanufacture a quantity 
of L.23A and L.-23B twin-engine liaison 
planes to new L-23D configuration, im 
cluding supercharged Lycoming powet 
plants. Re-senalled aircraft) will have 
vero time airframes and engines. Con 
tract, totaling some $1.7 million, doc 
not effect Beech’s current production 
order for new [231s 


Tactair ‘T-3 pneumatic autopilot pr: 
duction is now 50 units monthly an 
currently IS distributors have bees 
named to handle the equipment Mak 
is ‘Factair, In i division of Ar 
Products Co Bridgeport, Pa 


PSC Applied Research, Ltd., d 
id bulder of omputes md acer 
equipment, has been acquit 
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Professional Pilots of 


Corporate Owned Aircraft; 
SELL PILOTS Business-Pleasure Pilots and 
Owners including 
. . s Flying Salesmen, Farmers, Ranchers 


and Doctors, etc. Pleasure 


WITH AN ADVERTISEMENT IN THE ish 20¢ 2x 
25TH ANNUAL AVIA TION WEEK Fixed Base Operators 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Publishing Date: June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 


1. Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 


The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is... the Directory is used often by pilots 
to obtain needed flying information. 


LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST. 


ADVERTISE IN A BOOK PILOTS USE! 


Pe SSS SS OS SOS SOS Gee e2228Gg 


Fill in coupon for free booklet, 

FACTS ABOUT THE BOOK THE PILOTS USE” 
Mail to the Airport and Business Flying Directory 
330 West 42nd Street, New York, 36, WN. Y. 


GET THE FACTS NOW! 


Nome 





Address 





City 


Compony a 
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TACAN unit shown with covers removed; plane is a composite model. 


78-page road map for jets 


An 800-foot carrier may be as hard to find as a receiver, rugged in its ride-resistance and accurate 

needle in a haystack, when the plane seeking it is to pin-point tolerances. 

at 20,000 feet and the time is 0200 hours. The manufacture of equipment as important 
To make the homing plane a homing pigeon, and complicated as this demands perfection, and 

we build the “ARN-21”" TACAN equipment illus nothing less. On the militafy as well as the home 

trated above. Its 78 tubes and associated compo front, Stromberg-Carlson has long displayed the 


nents add up to a self-contained transmitter and ability to take such problems in stride. 


SC STROMBERC-CARLSON COMPANY 
ath 


a O'ivigstOwn or CENERAL OVYNAMICSE CORPORATION 


Ded 


Generali Offices and Factories at Rochester, NW. Y.—West Coast plants at San Diege and Los Angeles, Calif. 






































Percival Farm Planes 


Lineup of production Percival E.P. 9 agricultural aircraft at the company’s Essex, England, 


plant. Sixteen of the planes had been completed as of late last month. 


The company is 


building one every nine weeks from the time the raw material is drawn from stores 
Designed to carry a ton of fertilizer or five passengers and luggage, the E..P. 9 is also avail 
able on floats or skis. Percival has received an unrestricted general Certificate of Airworthi 


ness for the plane. One is going to Australia soon on a sales demonstration tour. 


Another 


will be shown at the Paris Air Show May 24-June 2. 


Ltd., from 


by A. V. Roe Canada, 


Hunting Aviation Group 


Majority interest in Rotairc, Ltd., 
Malton, Toronto, has been acquired by 
Gueraire, Ltd., aviation and clectronx 
cngincering firm. Rotaire is a helicopter 
repair, Overhaul, maintenance and cn 
ginecring facility 


Aerial survey of 35,000 sq. im. in 


fanganvika and Bechuanaland, East 
Abrica, will be handled bv Fairey Au 
Survevs, Ltd., for the Directorate of 
Colonial Survevs. Survey will be used 


in geological research and imvestigation 
of cattle grazing areas. Fairey will start 
operations in mid-April using a DC-3 
with supercharged engines, completing 
the job by the end of July 


Admission of Aircraft to Canada is 
booklet detailing requirements, regula 
tions, weather, navigation services, ports 
of cntry for private aircraft wishing to 
travel above the border. Write: Cana 
dian Government ‘Travel Bureau, Dept 
of Northern Affairs and Natural Re 


ources, Ottawa, Canada 





Fuselage of first Macchi M.B. 326 
two-place ict trainer has been removed 


from its fixtures 








Llovd Aviation, Inc., Docs Moin 
la., is new Cessna distnbutor for 73 of 
the tates YY counties kixecutives 
Richard and Robert Llovd purchased 
American Aviation from George Hanson 
to form the new sales and service firm 
which is being expanded to employ + 
The Llovd's background mcludes lum 


business 


ber and construction 
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Taylorcraft stockholders voted ap 
proval for the company to wsuc | mil 
lion additional shares of common stock 
doubling capitalization, — to 
finance 


funds to permit model changes im the 


previous 
expansion plans and provide 


company’s line 


medium and low-level 


Cessna 310 


camera plane became 47th plane in fleet 
of survey aircraft and helicopters oper 
ated by Spartan-Canadian Acro Service 
Ottawa, Canada 































Aircraft Owners & Pilots Assn. is 
financing training of 48 flight instruc 
tors in 180-deg. turn teehnique devel 
oped at University of Mlinotse to enabk 

nlots to extricate 
themselves safely —_ unexpected in 
strument flight conditions. University 
studies have revealed that the 
non-instrument pilot can expect to live 
approximately three minutes after fly 
ing into an overcast. The 45 instructors 
who will undergo training—one from 
cach state—will be obligated to give the 
other instructors in’ then 


non-professional 


avcrage 


traning to 
area 


Plans are being made to handle 500 
1,000 visiting aircraft and 1,500-2,000 
guests at Reading Aviation Service's Sth 
Annual Maintenance & Operations 
meeting for business, and private pilot 
at Reading (Pa.) Municipal Airport 
une 1. ‘Total of $6,000 in cash prizes 
will be awarded to 16 md 


private planes in three categories and 


business 
four weight classes 


Socony Mobil Oil Company of New 
York has taken delivery of a Howard 
Super Ventura business transport fitted 
with RCA radar, Sperry iutopilot md 
Collins communications 


thon system 


ind naviga 


Fison-Airwork, Ltd., england, ordered 


1 fourth Westland Whirlwind (Sikor 
sky S$-55) for industrial charter oper 
ition. F-A now has two Whirlwinds 


working in Nigeria for Shell-B.P. Petro 
leum Exploration Co., expects to ship 
idditional Westlands to that 
to supplement its current flect: ther 


two wea 












> 
Supercharged Beech Joins the Army 
First delivery of the new Beech L-23D command transport, military version of the I 
I win-Bonanza, has been made to the U.S. Army under a $2.5 million production contract 


Feature of the new Beech is its supercharged 340-hp, Lycomings, providing a top speed of 


240 mph. 





Army is already operating carlier models of the 


sf 


I Ain Boat 4A 





















F-102A Tail Redesigned 


Production version of Convair F-102A has redesigned tail to prevent roll coupling. Larger vertical area was chosen in preference to rate 


gyro artificial stability augmentation system for the sake of reliability 


Height of fin has been raised from 104 in. to 137 in. 


Area has been 


increased from 68 sq. ft. to 95 sq. ft. Higher fin, steeper leading edge cut perhaps 0.1 Mach from performance. Slightly forward swept fin 
trailing edge of earlier airplanes has been replaced by vertical trailing edge. Notch at junction between speed brakes and fin trailing edge 


shows how vertical dimension of brake has been increased aft of trailing edge for greater drag area. 


Army Contracts 


i hist of unclassified con 


bollowmg 3 
tracts of $25,000 and over as 
by Anny Contracting Offices 


ENGINE EHS, Las Angeles 
Anueles 13 


r le ised 


(onirs «of 
Tdint 751 
fal 
Sehmid = & Wiswell, Ine & Karl & 
Koberts bee i Siar Lottie Co bedepee 
slit hee 


Figueron St., Los 


building and com 
pratledinng with tipeprortineg utili 

md AFL, Mdward ‘allt (iF I 

6-195), Job, $1.20 4n8, PS 

Walker ¢ Mase 25 and Educational Wing 
bs a | it bdward AFI bhiward Calif 
helt PoNtaeud b-H- DES) jor sy" ‘ 
Shuw & Estes & Anssocintes, 1407 8. Akard 
Diallo Pex onstruction of engine test 

ral 4 line for completiton of a 

badwareds ARI hadward 

PONGE- 04-308 ! jot 


Company, I’ tox 617 
onmtriuetion ! sul 
trical Dtstribbution 
Stution at hadward 
baiward i f (JiR ENG 1-56 
joolod) SLON 


Os ANGELES ORDNANCE 
Ss. Grand Ave, t 
Pederal Eleetrontes Corp., 1156 NN) Valine 

Vive lam Angele Cul, design and develo; 

of telemetry system, job, $496,922 

Nireraft 1000 Ceean barb 

replenish 


DistTHKICT 
sudena, Cal 


thet 
Douglas 
Santa Ment N tke 


nudwas 


The Fireste Tire & Kubber Co., 

restone Diva, Los Angeles of, ¢ 
thathonm kit inal hie set or 

$i40771 

the Firestone Tire & Rubber 


ile aveten jorls 


Angeles 54, Cal 
$200,000 


Firestone Blvd Loe 
neering ervices, job 

Northrop Alreraft, Ine., 500 KE. Orange 
thorpe Ave Anaheim, Cal rehabilitation 
inl modernization of tooling, job 
$259.546 


troad 
study 


tank 


Nireraft, Ine., 1001 E 
R&D design 
fu periscoplic range “finder for gun 
roject TT-2-68%, jot $226,000 
Northrop Aircraft, Ine., 500 Kk. Orange 
therpe Ave Anuahetr Cal, repair and mod 
TI79 


Northrop 
way Hawthorn Cal, 


Ification of mount 
job, $184,029 
Aireraft Co... tne., 
lark Hive Monica, Cal 
lentiehment part job, $105,468 
Deougtas Alreraft Ce Ine 
lark Blvd Monica, al 
Plenishment parts 7,041 
Laboratories 
Hawthorn 
im the 
$132,215 


series telescope 


1000 Ocean 
Nike re 


Douglas 
santa 
1000) Ocean 
Santa Nike re 
Nero 
llawthorne 
eivillan technileal 
ram, job 


Vasociated 
Ine 28 
Calif 


assistance 


jivledd) missile roe 


CHICAGO rKOCUREMENT OFFICE 
Corpse of Engineers, t Ss. Army, 226 West 
dachkne Hivd., Chieage 6, 

Air Products, tne I’, O. Box 538, Allen 
town, Pa venerating and charging plant 
oxygen liquid Contract DA-11-184-ENG 
14950 ‘urchase Orde SS-P-41399-29, NEG 
H-F-S41-Q, & $8 G85 864 

Alr Products, tne., I’ ©) Tox 538, Allen 
generating and charging plant 
Veen and nitrogen, liquid, contract DA 

Is4-FONGi-1404s Purchase Order &S&-1 

; 1% NEG-56-F-s , 


2 ea $7 
“tae 


town, Ta 


i) YW) 
Southiawn Lane 
rocket propel 
premarin ‘ ergency aa gallo 
i Contract DA-11-184-PNG-14836 
(IF 56-F 


The Lofatrand Co., 


rt \ Ile Ma neutralizer 


ae torder &8A-] 41099-2409 


$1,210 


WHITE SANDS PROVING 
Mew 


Kemington 


GROUND, N 


Kand Div Sperry-Rand 


Corp... 1615 L. St.. N. W. Washington, D, ¢ 
agreement for ERA 1103 electroni 
1bA-29-040-ORD-813 supple 
(Purchase Request 
and Commitment No. Mise.-2-57), $310,000 
The Kegents of the New Mexico College 
of Agriculture and Mechanic Arts, State 
Las (Cruces, N. Mex., data reduction 
(DA-~29-0440-ORD-1087 Request 
for proposal dated 14 May 56), $180,916 


lease 
computer, 
mental agreement No 


College 


services 


COKPS OF ENGINEERS, t. 8. Army, of- 
fice of the District ingineer, Sacramento 
District 1209 Bth St.. Sacramento, Callf. 
Ble , Construction Company, 81¢ 
West t ; ame Angeles 17, Cal (on 
10, Elmira r Force 
Lhiase f es Travis AFR Cal 
Contra 04-167-eng-1572 (IF 
PNGi-04-167-56-57) job, $943,249 
Heller-Campbell-Erickson Lawrence Con 
atructi Company, I’. ©. Box 1672, Sacra 
mento, Calif. Construction of control tower 
MeClellar AFL, Me Clellar Calif 
No DA-04-167-enge-1596 7B 
187 ‘ 


ontract 
ENG-04 


COKPS OF ENGINEERS, t. §. Army, Of 
flee of the District Engineer, Chicago Dix 

t 175 Merchandise Mart, Chicago 54 

Aeorn Construction Co 100 South 21st 
St Vhiladelphia a Rehabilitation = of 
Hangar Building (No, T-7) OoHare Field 
Park Ridge it (IFRB ENG-11-032-56-52) 
job, $264,790 


CORPS OF 
Mobile District, 
Ala. 

dones & 


struction of 


ENGINEER KS t s 
T3501 Grant St., 


Army) 


Mobile, 


Hardy, Montevello, Ala Con 
Maintenance Shop, Parachuts 
Packing ard Drying and Operations Build 
Army Aviation 
‘IFR ENG-O1 


ing with Control Tower Four 
Center at Fort Rucker LF 
O76-56-91) Job, F580 . 

Pearce & Graham Co... Decatur Ala 
Construction of Additions to buildings Nos 


715, 731, 778 7 and 780 at Redstone 
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Will today's 


defense dollars 





buy safer air travel 


tomorrow? 


Fabulous Radar—the ever-watchful eye 
that sees aircraft night and day 
through rain, fog and snow —continus 
to unfold new miracles, to build an 
ever-stronger defense for America, A 
recent Avco-Crosley contribution to the 
military is the new height-finder radar, 
developed in close co-operation with 
the Rome Air Development Center, 


Rome Ne Ww y ork 


But there are peacetime benefits, too 
Avco-Crosley, for « kumple, has 

assisted the Air Force Cambridge 
Research Center in the development 

of Volsean, a semi-automatic air tratlic 
control system, Already tested by 

the U.S. Air Foree, Volscan has proved 
its ability to almost triple airport 
landing capacities to help solve 


today’s mounting air traflic problems 


Such progress leads the way to a 
completely automatic nationwide air 
trafliec control system. Soon, passenger 
aircratt may wing coast-to-coast in 
complete and automatic safety — watched 


and controlled from the ground 


Thus, as defense dollars preserve the peace, 
they also help create a world of greater 
safety. And as Aveo-Crosley serves 
defense, it builds for America’s future, 


For additionalinformationabout Volscanand 
other Crosley electronics developments, 
write on your letterhead to: Manager 

of Electronics System Engineering, 
Aveo-Crosley, 1329 Arlington Street, 


Cineinnati 25, Ohio 


avco | Crosley 


defense and industrial products 


JA. General Clarence S. Irvine 
Deputy Chief of Staff Materiel, | 


The great progress which has been ma 
avionics has been achieve 

the Air Force and pr 

new developmen 


the growth, de 
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SYLPHON BELLOWS FLEXIBLE CONNECTORS simplify design 
and operation of STRESS-LOADED AIRCRAFT COMPONENTS 


Fulton Sylphon STaAINLess STEEL connectors possess 
enormous built-in fatigue resistance. They 
withstand high temperature and pressure stresses; vibra 
constant flexing 


stubbornly 


pulsation and shock conditions; 
the synthetic 
certain gases 

"These 
cations, in numerous shapes and sizes to connect shafts, 
misaligned and/or shifting terminals. Single or 
and braid-covered construction, 


tion 


and corrosive action of lubricants and 


versatile connectors are available, to specifi 
prpes 


multiple ply types 


when indicated, to offset various abrasive and heavy- 
pressure conditions 

Sylphon Bellows Flexible Connectors are made by 
America’s foremost manufacturer of bellows and bellows 
assemblies for innumerable applications. Engineering 
skills and production know-how are rooted in 52 years 
of specialized experience in this field. 


For complete design and catolog data, send for En- 
gineering Bulletin 1400-GA 


FULTON SYLPHON DIVISION 


Knoxville 1, Tenn. 





Arsenal, Ala., (IFB ENG-01-076-56-60) job 
$461,557 

Henderson, Black & treene Co... Ine 
Troy, Ala., Construction of operations build- 
ing with control tower at Fort Rucker, Ala 
(IFB ENG-01-076-56-60) jobs $152,291 

Whaley Co., Birmingham, Ala... Construc 
tion of Static Test Service Building at Ned 
stone Arsenal, Ala., (IFB ENG-01-076-56 
95) job, $616,197 

Butler & Cobbs, Montgomery, Ala.. Sup 
plemental Agreement No. 1, Contract DA-01 
076-ENG-3390. Construction of modification 
and additions to fueling test stand and 
addition to building 587A at Redstone Ar- 
senal, Ala., (Negotiated) $231,614 


USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 


WARNER ROBINS AMA, Kobins AFH, 
Georgia. 

General Millis, Ine... Mechanical Div 
Minneapolis 13, Minn., repair and modi 
fication of Y4 horizontal periscopic bomb 
sight and components, (PR-735052), $3 
501,195 

Curtiss-Wright Corp., Propeller Div 
Caldwell, N. J spare parts applicable to 
C6348, C7358, C6368SP and CT7358 propeller 
assemblies (total of 3S contracts) $1 
120,850 

t. S. Valwe & Mfg. Co., 250 KE. Grand 
Ave., 3S. San Francisco, Cal tube bender 
teared, hand powered, (IFE 499), 28 ea 
$25,926 

AC Spark Plog Div., GMC, Milwaukee 
Wis., modification of ME-4 bombing navi- 
Kational computers, CPR-CMC69-1873), $418,- 

Gieneral§ Electric Co., Dallas Aircraft 
Apparatus Service Shop, 1135 8S. Lamar 
st Dallas, Tex., repair and modification 
8-36 FCS and/or equivalent components 
(UVR-735107), job, $255,731 

Heyer Products Co., 471 Courtland St 


Latest Model 


Employment and suitability tests were begun for the latest model of the Douglas RB-66, the RB-66C, at the Air Proving Ground Com 
mand, Eglin AFB, Fla. The C model has radomes on cach wingtip and belly for specialized avionic reconnaissance equipment. It carri« 
four observers in addition to the three man crew in earlier models. Powerplants are Allison J71-A-11 engines of 7,500 Ib. thrust 
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ind spare parts for E-4 FCS, $1,340,717 
Aeroproducts Operation-Div. 


Stevens Electronic 


annual requirements 22 


HEADQUARTERS 
Patrick AF Base, 


met operation and main 


substantially the same as furnished undet 


Contract AF 08(606)-881, changes In apeci 


fleations and increase in funds allotted 
(PR. No. 16254), job, $3,000,000 

Pan American Wertd Airways, tne 
Chrysler Dide 135 Kk. 42nd St _~ ws ! 
N. Y., increased funds for services and ma 
teriais for the management, operation and 
naintenance of the Missile Test Hanne 
Factlitle and related activities of the Al 
Missile Test Center, (P.M. 16254), Job, $ 


000 000 


DAYTON AF DEPOT, Gentile AF Station 
Dayton 10, Ohie 

Triumph Mfg. Co., 1829 8. Soth Ave, Chi 
cago 50, DL, modulator MID)-83A/ARN in 
i/w Mil Spec MIL-M-8270 dtd 19 Fel 
engre data for above maintenance da 
(revisions), CIF 33-604-56-310), 231 «en 
$188,265 


‘ 
‘ 


WRIGHT-PATTERSON AFB, Ohio 
Hughes-Simonsen, Ine., 206 No Metis 
Dayton } Ohio inspection adjustment 


modification and maintenance of research 
and development technical equipment, (Al 
13-(601)-23230), not to exceed $325,660 


OUDEN AMA, Hill AFB, Utah. 

Westinghouse Hrake Ce., Union Switch 
& Fienal Div Sw isevale l’a contractual 
maintenance of flight simulators class 
28A, (PR 00-555373), $1,270,137 


PURCHASING AND CONTRACTING 
OFFICE, Amariilo AFH, Texas 
Northwest Technical Inetitate, Ine, I 
ox 427, Tillamook, Oregon, factory train 
ing for Alr Force personnel in petroleum 
‘upply specialist course and petroleum sys 
tenis field maintennee ourse cir 


$207,220 


EGLISN AFB, Fla 

Wyatt Construction Co., 716 Cedar 
Montgomery Ala rehabilitation of bulld 
ings $40, 441 and 442, (PR REPT-56-224 
and 227, IF D 08-603-56-715), job, $104,485 


SAN ANTONIO AMA, Kelly APH, Tex 
Hachman Wholesale Ce. 1073 Clint 


' 
* 


= 
J.S.AIT FORC 


RB-66 Tested 





a aaey UNLIMITED 


In solid 
propellant rocketry 


FALCON 


NIKE HERCULES 


NIKE-CAJUN 


LACROSSE 


MATADOR "'B'’ BOOSTER 


TERRAPIN 


RV-A-10 


THIOKOL solid propellant 
rocket engines have 
proved their versatility, 
ruggedness and power in 
a number of missiles. 


Yet the new propulsion 

systems constantly being 
developed by Thiokol engineers 
make the frontiers of solid 
propellant rocketry appear 
almost unlimited. 


If you are a mechanical, 
electronic, chemical or 
aeronautical engineer, 

a chemist or physicist 

interested in joining the 
expanding field of solid 
propellant rocketry, you are 
invited to send your inquiry to: 
THIOKOL CHEMICAL CORPORATION, 
Redstone Div., Huntsville, Ala.; 
Longhorn Div., Marshall, Texas; 
Elkton Div., Elkton, Md.; 

and Utah Div., Brigham City, Utah. 


Thioko€: 


CHEMICAL CORPORATION 


780 North Clinton Avenue, Trenton 7, N. J. 


® Registered trademark of the Thiokol Chemical 
Corporation for its liquid polymers, rocket propel- 
jents, plasticizers and other chemical! products. 


























Ave. N Rochester 21, N. Y¥., guide assy 
0235-127422P005, 8182 ea rocker assy 
0235-127917, 2838 ea., pipe assy 0235-48310 
1630 ea., pin, 0235-54160, 1243 ea., valve, 
0235-71166, 5632 ea., bolt, 0235-9326, 3580 
en (PR 02H2-SA-721008 and 721008-1 
(7th Partial), $142,616 

Hoover Electric Co., 2100 8. Stoner Ave 
Los Angeles 25, Calif., spare parts for a: 
tuators, items 1 thru 279 accepted (see at 
tached) (PR 03C3-SA-535256, 935257 
721505 and 721506 (complete) $310,451 


USAF OFFICE OF SCIENTIFIC KE- 
SEAKCH, ARDC, Washington 25, D. C. 

Battelle Memorial Institute, Columbus 
Ohio, continuation of research on sponsored 
titanium program (AF 18-(600)-1375) 
job, $1,000,000 


SHELBY AF DEPOT, Wilkins AF Station, 
shethy, Ohio. 

Gas Equipment Engineering Corp., |° 
Fiske Place, Mount Vernon, N. Y tank 
liquid oxygen storage, 50 gallon cap, trailer 
mounted, type MA-1, IAW exhibit WCL 
1008 dated 24 Oct. and Ronan And Kunzle 
hw. 82-4, 180 ea., $348,300, spare parts not 
to exceed 10% of total cost for which funds 
have been reserved and committed in the 
amount of $34,830, maintenance data, | set, 
$750, (IF BR 33-602-56-211), $349,050 

Ronan and Kunz, Inc., 502 S. Kalamazoo 
Ave., Marshall, Mich., tank-liquid oxygen 
storage and transfer, 500 gal. cap Type 
(-1, 153 ea., and maintenance data, (IF B 
33-602-56-226), $675,211 


MIDDLETOWN AIK MATERIEL AKEA, 
Olmsted Air Force Base, Pa. 

Barsco Corporation, Harrisburg Steel Co., 
Div, Harrisburg, Pa, Cylinder Assy. Oxygen 
& Installation of Valve Assembly, 9534 ea, 
$305,088 

Sperry Kand Corporation, Sperry ‘Ciyro- 
scope Company Div, Great Neck, N y 
Repair of A-12 Autopilot Components, 500 
ea, $131,647. PR 598820, PR 598820 

Decker Aviation € 1361 Frankford 
Ave, Philadelphia 25 Repair and modi 
fication of components of the type K-4 Val 
Control, 4300 ea, PR T7O1582, $180,863 

Mills Manufacturing Corporation, P.O 
Box 8068 Asheville N. CC. Canopy, Ring 
Slot Type, 1001 ea, PR 597634, $174,043 

Swithk Parachute Co., Ine., 1425 Hast 
State St., Trenton, N. J parachute, per 
sonnel IFB MIPR 56-118603 1317 ea 
$184,380 

United Aireraft Corporation, Sikorsky 
Aircraft Div Bridgeport 1, Conn Iran 
maintenance, repair and flight test of type 
H-19 aircraft and type H-34 aircraft, PR 
701556, 701559, & ea., $209,050 

Curtins-Wright Corp., Wright Aeronauti 
cal Div Wood-Ridge, N. J., overhaul of 
J-65 series aircraft engines, (MIPH RST 
4369-28), job, $1,593,000, 


AMC, WRIGHT-PATTERSON AFB, Ohio 

Kaymond Kosen Engineering Products, 
Ine., 32nd & Walnut Sts., Philadelphia, P: 
telemetric data receiving sets, 61 ea 
metric transmitting set, 60 ea (PR 
(61454-4, GE-561455-2 & 3), $1, 881.019 

G. Felsenthal & Sons, Ine., 3500 No Kedzie 
Ave Chicago 18 lit computers type 
MHB-4, 24970 ea computers, type MIS-% 
20000 ea (PR-MA-597705 & 9T7TO6) 
$142,444 

Western Electric Co., 120 Broadway 
N. ¥ » & y antenna AS-712A/APS- 
64 18S ea receiver transmitter 744 6 
(PR OC-705243) CWR-718285), REP OC 
705243 (WR-718285 & WR 704619-1M), 
$4,194,530 

Motorola, Inc., 2710 N. Clybourn 
(Chicago 14, DL, synchronizer, 191 
dicator, 1198 ea., (PR OC-705243) 
TIR2ZSE5) $3,734,744 

Sperry Gyroscope Co., Sperry-Hand Corp 
Marcus & Lakeville Sts.. Great Neck, N. Y 
control, roll and pitch, electric, driven gyro 
type K-6A, for K-6A, C-131B, T29C, T29D 
aircraft, maintenance data and enginering 
data, (PR-PE-709908 RFP-PE 709908) 
$110,386 

Hughes Aircraft Co., Florence Ave at 
Teale Sts, Culver City, Cal, modification 


and overhaul of components and/or sub 
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Nerth American 


revision to data 


Acronaatical Co., 


KY for AN/ADU-TIA 


Sikorsky Aircraft trainer, spare parts main 
utility helicopters data installation and 
t-56-611-TC), $2 


PH-671155, PH-671155-1 
$762,852 


ORARRDD S800 000 


for department of machinery and equipm 


R-56-615TC), $2,501,280 $500,000 


San Diego, Cal Minnecapoli«-Honey well 


parts (Pn Pet Minneapolis, Minn. facil 


the WS-1L07A and WS-31 


Fairchild Engine & Airplane Corp., Fats 608759), $600,000 

Md., ©C-123B als fieneral = Electrte Com 
$6,000,000 Ohlo, acquisition, supply 
Emerson Radio & Phonograph Corp., | ith struction, installation and 








One phone call and... 


Your Aircraft 
Extrusion Need iw 


...25 met the same da iy 


Usually your order is on its way within hours 
afier being received, With over 3500 items in 
our 2-million pound stock, chances are your 
requirements can be shipped immediately. If 
not, the one phone call fils you in on location 
of the die, amount of material on hand and 
best mill delivery time on the completed 
order. No matter who makes the extrusion 
you need, Pioneer can get it for you faster, 
with less bother and at mill price or better, 
Depend on Pioneer for all your aircraft ex- 
trusions...most of the aircraft industry does, 


PIONEER 


ALUMINUM INC. 
subsidiary Of MORRIS P. KIRK & SON, INC. 
S251 W. IMPERIAL. HIGHWAY 
LO8 ANGELES 45. CALIF 
TELEPHONE: OREGON B.762'1 


designed fire contre and Cole Sta., Jersey City 2, N. J inter 
and 735044-1),  $7,- connecting group OA-112 


0/APU-TIA, typ 

radar gunner 
tenance and eng 
calibration itl 
and PH-671179) 


Aviation, Inc... Colum Melpar, tne., 3000 Arlington Bivd.. Fall 
aircratt spare parts (Church Va F-101R alt 
handling equipment clated spares, special to« 
droppable tanks, (PR PH- data and Installation 


nulators W/asso 


est equipmen 


rvices, (PR PH- 


Aireraft Corp., 100 Woodland Ave General Electric Co., West Lynn, Manse 
helicopters and = re soquisition installation 


and) = rehabilitatior: 
ent cn O5051) 


KReagulater, i. 


tlew it upport 


A programe, ciPit 


"pany, Eevendatle 


manufacture 
rehabilitation 


PIONEER ALUMINUM INC. 


AW 47 


525) W. IMPERIAL HWY. + LOS ANGELES 45, CALIF 


( ) Send folder on aircraft extru 


sions 


( ) Send brochure on Pioneer 921-T Tooling Plate 
and engineering data on its application 


NAME 
TITLE 
FIRM 
ADDRESS 


‘ 
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Valve Talk ) 


FOR WM. R. WHITTAKER CO., LTD. 


riskMENT) 


BY MARVIN MILES 


. 


degrees F, 
Whittaker subjected its new 


With such performance, it 


Lockheed turboprop Electra. 


pany wanted something better 
fitted externally to the bottom 


a new design, a program conc 


The design took four months, with 
a series of changes and modifications 
involved, then the prototype was assem- 
bled and tested last November. The 
trials were Witnessed by CAA experts 
as well as Douglas and Lockheed engi- 
neers and Whittaker representatives. 
Result: outstanding success. 

To keep the valve light in weight it 
was made of aluminum and to assure 
its fire resistance it was submerged in 
oil within the tank itself. Then, to add 
to its advantages, Babich made the 
tank access door part of the valve 
assembly. He also incorporated a drain 
valve and bosses for both a tempera- 
ture bulb and an immersion heater, 
which the Electra will use. 

Finally the unit was designed for 
both manual or motor-actuated opera- 
tion, built in line sizes of 14%, 1% or 
2 inches (with sump covers 4 to 6 
inches in diameter) and offered for 
both engine oil tanks and constant 
speed drive oil tanks. 


For manual operation, such as 
Douglas desired, the cable drive sys- 
tem was so designed that the gate 
valve can function in sequence with 
other valves. Shaft rotation required 
for operation is 60 to 180 degrees, 
but there is a permissible pre-travel 
of 120 degrees and a similar amount 
of permissible over-travel so the 
cable control can actuate not only 
the Whittaker valve, but other units 
before and behind it in the system, 

For the Electra, Lockheed desired a 
motor-operated unit, so a sealed 28- 
volt DC motor was made part of the 
valve and submerged with the valve in 
the oil. 

Only the external parts of the unit, 
such as the sump covering to which the 
valve is fitted, are made of stainless 
steel and these can take the fierce heat 
required in testing — heat that affected 
the operation of the oil-submerged unit 
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pe IE 


C.A.A. regulations called for a heat test of 15 minutes at 2000 


oil tank shut-off valve to 32 min- 


utes under the searing flame —and it still operated perfectly. 


was only natural that the unit 


would be chosen for both the Douglas DC-8 jetliner and the 


Douglas requirements initiated the development. The com- 


than the standard steel valve that 
of oil tanks. For one thing, the 


standard unit was too heavy. For another, it could take 2000- 
degree heat for only a short time without losing its seal. 


Whittaker’s Mike Babich undertook the job of working up 


jucted in close cooperation with 


Pete Thompson, power plant engineer on the DC-8. 





not in the least. Actually the flange 
configuration for the cover — which is 
held in place by a single Marman clamp 

was one of the biggest problems in 
the development. 

There will be two such valves for 
each power package on the DC-8 and 
one each for the four engines on the 
Electra. This type of fire-resistant 
shut-off unit can well be used on any 
aircraft where a valve must be tank- 
mounted in a fire area, Whittaker 
engineers say. 

And speaking of special valves for 
jet transports, Whittaker'’s Ed Skei 
came up with an unusual development 
in something as prosaic as an airborne 
sewage unit. Here again, iff Judd, of 
the Douglas Interiors Group, wanted 
something different, something lighter, 
something less troublesome than pres- 
ent valves. 

Various materials were considered 
but the overwhelming problems of pre- 
cision construction ruled out most of 
them as being too heavy, or too easily 
subject to corrosion. Then Ed thought 
of coating aluminum with a special 
plastic that created only a slight weight 
addition to the basic aluminum valve, 
yet proved to be highly resistant to 
corrosion, 

To assure that the protective coating 
covered all of the inside surfaces, Skei 
and Judd agreed to design the unit in 
two halves which could be individually 
treated and then joined together by the 
terrific adhesive strength of resin. 


Inasmuch as the sewage valve 
would be subjected to no more than 
16 p.s.i., this solved the problem 
nicely. Ed then provided a single 
(upstream) rubber seal, ure- 
loaded and carried in a steel ring for 
protection, and a steel rim for the 
slide so the aluminum wouldn't gall. 


Ingenuity pays off ! 











machinery and equipment, (PR 673064) 
$5,125,000. 

Curtiss-Wright Corp., Wright Aeronauti 
cal Div., Wood-Ridge, N. J., acquisition, de- 
sign, manufacture, construction and instal 
lation of laboratory and test equipment 
(PR 673063), $2,782,000 

AVCO Manufacturing Corp... Lycoming 
Div 550 Main St Stratford Conn 
K-1820-84 engine, (PR 669616 & 669618) 
$3,019,527 

Maximoff Késearch Co., 5916 Sepulveda 
Bivd., Van Nuys, Calif., belt, aircraft safety 
lap automatic opening type MA-5 & MA-6 
38,749 ea (PR OC-546854, 672455 and 
(H"*-HO5ORT), $426,229 

Hendix Aviation Corp., Pionecer-Central 
[hiv Davenport, lowa, transmitter, rate of 
flow, fuel, type J-7, 1,248 ea., (PR 673527) 
$641,496 

International HKusiness Machines Corp., 
90 Madison Ave N. ¥ N. ¥ bombing 
navigational systems, optical & radar, type 
AN/ASH-4, 74 ea (PR TO9899 & 7TO9899-1) 
$11,238,000 

Gieneral Motors., A/C Spark Plug Div 
Flint, Mich ME-5 bombing navigational 
computers and components thereof cP 
TO9R9T H65106 sON100 42172 «1d (2) 
SORGTO, 408088), $14,522,501 

Hendix Aviation Corp., Pioneer-Central 
loiv Davenport, lowa, transmitter, rate of 
flow, fuel, type J-6A, 1,054 ea., (PR 537236) 
$277,454 

United Aircraft Corp., Hamilton Standard 
div Windsor Locks, Conn., starters pneu 
math type MI-8, 150 ea starters pneu 
matic, type MB-5, 596 ea., (PR PE-673970 
& 673972), $1,105,174 

Bendix Aviation Corp., Red Bank Div 
Katontown N wenerators aircraft 
Ib «. 200 amp. (Inat.) (CT-100D), genera 
tors aircraft D> CC. 200 amp (Spares) 
(F-10001), generators, aircraft, D. C. 200 
amp. (TF-100D) (PR PE-635657), $289,979 

Gieneral Mills, Ine... Mechanical Div 
1620 Central Ave., Minneapolis, Minn., indi- 
cator, azimuth & sighting angle, 355 ea 
amplifier & power supply, coordinate con- 
verter, 139 ea., (PR WR-409091, 408092) 
SISK O41 

Olin Mathieson Chemical Corp., Mast Al 
ton Il cartridge engine starter type 
M‘*-1, (PR 217105) $3,378,464 

Fenwal, Inc., Aviation Products Div., 270 
Pieasant St., Ashland, Mass., branch assy 
upper, 1,400 ea., branch assy., lower, 1,400 
ea lead-wire assy., indicator, 1,400 ea 
(PR MO 599142 & MO 599143), $216,280 

Ford Moter Co., Detroit, Mich., acquiai- 
tion, installation and rehabilitation of ma 
chinery and equipment (PR 565058), 
$7,082,000 

Solar Aircraft Ce., les Moines, lowa 
acquisition, rehabilitation and installation 
of machinery and equipment, (PR 565056 & 
673054), $805,000 

Thompson Products, Inc., Cleveland, Ohio, 
acquisition, rehabilitation and installation 
of facilities, (PR 673128), $7,286,650 

Kelsey-HMayesn Wheel Co., Detroit 32 
Mich., acquisition, Installation and rehabili 
tation of machinery and equipment and 
laboratory and testing equipment for the 
production of J-57 engine components, (PR 
672053 & 565060) 700,000 

ughes Aircraft Co., Culver City, Calif 
facilities in support of development and 
production implementation of the MA-1 
interceptor and weapon control systems, 
(PR 636479), $715,000 

Hughes Aircraft Co.. Culver City, Calif 
additional facilities for research and de- 
velopment of guided air rockets, (PR 7061- 
107), $752,000 

Studebaker-Packard Corp., Detroit, Mich 
acquisition, installation and rehabilitation 
of machinery and equipment, (PR 701123) 
$1,050,000 

1. T. BK. Cireult Breaker Co., Philadelphia 
Pa., acquisition, installation, and rehabilita 
tion of machinery and equipment (PR 
TUSTI1), $446,000 

Marquardt Aircraft Co., Van Nuys, Calif 
facilities for the production of RJ-43 en- 
cines, (PR 305994), $5,000,000 

Solar Aircraft Co., San Diego, Calif 
acquisition, installation and rehabilitation 
of machinery and equipment, (PR 673126) 
$530,000 

American Bosch Arma Corp., Arma [Div 
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“What do you 


need for a 


Frank W. Fink, V.P., Chief Engineer 


successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages : 


DIVERSIFICATION — Ryan is in all fields of aviation — 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation — Jet Drones — Missile Guidance — New 
Planes — Missiles —Jet Engine Metallurgy and Rocket 
Combustion. 


SIZE — With 950 in the Engineering Division, Ryan is 
big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 


STABILITY — In 34 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning —CW Radar. 


GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO—Automatic Naviga- 
tion — other fast-growing fields. 


CLIMATE — You will enjoy sunny, clear-sky San Diego 
where living is unlimited — where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 


Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 


Mr. James Kerns 
Engineering Division, Ryan Aeronautical Company 
2702 Harbor Drive, San Diego 12, California 


Dear Sir: 
Please send me your free illustrated engineering brochure 


Name 


RYAN AERONAUTICAL COMPANY 
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Is your r/c —> Le ? 








For the solution MAIL the coupon 


THE KAMAN AIRCRAFT CORPORATION 

71 Old Windsor Road 

Bloomfield, Conn. 

Send me solution to your rebus and information on Kaman, 
My engineering position is 





KAMAN 


Name 





Address 





City 


























‘ity, N. Y¥., facil 
program, (PR 


ities in 


701113 & 


Carden ( support 
WS-LU7TA 


$1,100,000 





602767) 






Boeing Airplane Co., Wichita, Kans. pro 
curement of trainers in accordance with 
TCP NR 234, (PR PH-205191), $151,631 
American Machine & Foundry Co., Elec- 
tronics LDiv., 1085 Commonwealth Ave Lios- 
| ton 15, Mass., AN/UPA-37 ground radar 
beacon and jamming simulator, 52. ea., 
spare parts engineering and maintenance 





671183), $111,098 

Seattle 14, Wash., 
program KC-135 

PH-143597), $207,- 


data, (PI 661176 & 
Boeing Alrplane Co., 
extension of flight test 
aircraft program, (PR 
246 
Allison Div., GMC, P. O. Box 894, Indian- 
Ind., J71-A-2 engines for F3H A/C 
technical data, (MIPR 56-968-119 & Am 
#1), $13,096,000 
Standard Coll 
man Instrument Corp 80-08 
Elmhurst, N. Y type ME-1 
Machnumber indicator, 516 ea., 
599225 & MO599226), $200,734. 
Minneapolis-Honey well Kegulator Co., 
Rad., Minneapolis, Minn., type 
MIt uutomnatic fileht yatem for 
F-10188 aircraft, spare parts ton 
and data, (PR 709977), $370,000, 






apolis 


Inc., Kolls 
45th Ave 
Airspeed & 
(PR MO- 


Products Co., 


2600 Ridgeway 
ontrol 
I~ 


The Sperry Gyroscope Co., Sperry-land 
Corp, Great Neck, N. Y., MA-2 automatic 
pilot systems €HO21)) consisting ‘J com- 
vonents, amplifier assy aerno 60-1874, as- 
sembly, trim servo 60-1862, amplifier, auto 
ipproach 60-1851 (PR PE-604408) (PE 


60440SREP), $2,121,180 








Navy Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over as released 





by Navy Contracting Offices. 
NAVY DEMT., BULREAL oF ANKO- 
NAUTICS, Washington 25, D.C 
Cosmos Industries, Ine. 41-28 (Queer 
Itivd Long Island City 1 N i. @e* 
5/ARW audio decorder: and nounts 
(NOas 56-492-f¢PD-33-754-56), 216 $11 


4 










Electric Products, Ine 175 
(jreat Arrow Ave., Buffalo 7, N. ¥ APN 
components, (NOas 56-681-f-«P1)-3 
56), 470, $797,519 
General Electric 
nectady, N. Y., master 
(NOas 56-688-f(1°7D-42-1280 


Sylvania 


Ce., 1 River Ra Sahe 
direction 


96), O32, $647,- 


indicater 

























BOO 
Collins Kadio Coe., Cedar HKapids, lowa 
AN/ARC-27 components (NOas 566-74s-f 
(1°D)-33-336-56) and changes “A” and 
B"), 500, $1,547,428 
Texas Inetrument, Ine. 6000 Lemon 
Ave., Dallas 9, Tex., APS-S1A radar comyp.o- 
nents, (NOa 56-806-f¢PD-36-774-56) 1, 
$642,230 
Admiral Corp., 3500 Cortland St... Chicago 
47, I ARC-27 radio sets and component 
(NOas 56-821-f(PD-32-785-56 and inge 
} “A” thru “D"), 1392, $2,347,447 
; Horizons, Ine., 2891-2905 Ee oth st 
Cleveland 4, Ohio, development of a fused 
salt electrolytic process (Process it 
production of titanium and produce and 
| furnish at least 100 Ibs of titanium by this 
process (NOas 5G6-S27-c( AB-41-1940-56) 
$206,550 
Keevesn Instrument Corp., 215 | sist St, 
~~ = bombing data omputer DP-66A/ 
\SE-1, (NOas 56-925-f(AN-7-4256-56), 18, 
$3,128,419 
Texas tnastruments, Inc., 6000 Lemmon 
, Ave lallas 9, Tex It’ 9 and -230/APA 
1 56 range and azimuth indicator assemblies 
NOas 56-660-f0P1)-31-758-56 & Che. A), 187 






$1,253,062 

Aireraft Kadio Corp., Lr 
ARN-30A radio receiving equipment con 
ponents, (NOas 56-819-f¢1°1)-36-792-56), 172 
en $218,603 

Admiral Corp., 2800 Cortland St 
47, UL, RT-322/APG-30A receiver 
mitters of related electront 
56-1064-fCP1T)-31-823-56), 1310 

United Aircraft Corp., (Sikorsky Aircraft 
Div.), Bridgeport 1, Conn., HSS-1 helico; 
ters (53) HUS-1 helicoy (124) letter of 


yonton . J 







Chicago 


trar 





(ea 





eagpit ‘ 





$1,571,058 






iters 
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REVISED CATALOGUE of METAL 


HYDRAULIC CLOSURES for AIRCRAFT 


Tubing Seal Cap, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hydraulic lines and assemblies. 














































TUBING SEAL CAP, INC. ss. 


a 





808 W. Santa Anita 
POSITION 





San Gabriel, Calif. 


Eastern Office: 
428 New Center Bidg. 
Detroit 2, Michigan 


COMPANY __ 








STATE 





STREET 
Your copy of the revised catalog 
will be sent in the next mail upon 
receipt of this coupon, CITY 


No Bigger Than 
Your Cigarette! 


DM SERIES 


ge es a 
- ~ 
4 s 


 ; 

e Take a Cable Pull of More 
Than 50 Ibs. 

e ll Different Cable 
from .050” to .252” 

e 12 Different Polarity 
Groups 

Write today for latest 


MINIATURE 
COAXIAL 
CONNECTORS 


C 
7A< 
IZED 








HAROLD H. POWELL CO. 


THIS IS NEWS! 


That Filter On 


GOLD PLATED 


Designed to Solve Space and Weight 
Problems in Electronics and Avionics 
Yq the Size! the Weight of Stand 


TEFLON INSULATED 


e Watertight — DM's meet 
Mil-C-8384 water immer- 
sion test 


e No Special Tools Needed. 


e Costs No More 


details and free Catalog. 
2102 Market St., Phila. 3, Pa. 
LOcust 7-5285 


Telephone 





129 








ROHR HAS BUILT MORE THAN 


200 MILES 
OF POWER PACKAGES 


More than 56,000 complete, ready-to-install 
power packages for most of America’s lead- 
ing commercial and military planes have 
been designed and built by Rohr. 
Consider this wealth of design and produc- 
tion experience! Today this experience is 
evident in over 30,000 different Rohr-built 
parts for aircraft of all kinds. 


Next time — look to Rohr! 


World's Largest Producer of Ready-to-Install Power Packages for Airplanes 


Excellent career openings (vi ia | Vamsi le) f Bele). | 
for engineers and 
skilled technicians 


CHULA VISTA, CALIFORNIA 
Also plants in Riverside, California; Winder, Georgia; Auburn, Washington 

















intent fo Vf ba ered 
177, $33,451,761 
United Aireraft Corp ~ib 
Dbiv.), Bridgeport 1, Conn 
letter of intent for 
318-57), 21, $15,182.43 
Westinghouse Electric Corp.. 
mn. W Washington 6, [0° mad t enmine 
slurabilit tests on owned J46- 
WE-S engine, (NOas 56-656-cOlP-10-2127- 
4) and change Ay. $601 025 
Westinghouse bleectric 
Ww Washington 6 
combustor 


contracter 


Corp... 1% 
design & 
evelop a JIAWE-36 
t engine which will « ri on JP-4 
fuel (NOas echt.) 

$1,704,944 
Hiller Helicopters, lato Alte. Calif. hell 
opters, mneadel Hilal), letter of Intent for 
contract (NOas 57-199) PD-22-232-57), 96 
$624,110 


AVIATION SUPPLY OFFICE, 700 Robbins 
Ave., Philadeiphia 11, la. 

Wright Aeronautical Div., Curtiss-Wright 
Wood-Ridge, N. J., of! pumps & part 
(PREN 11-4778-56) ariou S116.100 

White-Rogers Electrie Co. 1200 Causes St 

“Aruis Me smrvos (€3853-2120-681 N63 
I “ 2110-2131 /52 bot Its Var 


MeDonnell Aireraft Corp., 1 ©) Box 516 
Louis, 3, Mo., panel, canopy and nozzle 
sermmblies, (2s P9O11-126A 1/2/56). vari 


$229 646 


S. NAVY PURCHASING OFFICE, 1206 
Ss. Santee St.. Lon Angeles 15, Calif 

Lniversity of So. Calif., 3518 University 
Angeles, Calif design & 
ment for modification to the aerodynanii 
test div, facility, NAMTC, Pt. Mugu 
(ND2SC61756)66374 Sch S2TH605-9-56). Job 


F116.000 


\ve lay equip 


Calif 


Clemeo Acro Products, Ine., 210 1 Man 
ville St Compton, Calif design, develop 
ment & Manufacture of 20 experimental test 
vehicles designated as configurations A 
N123(60530)7998A (Sch 52628(5018-56) 
job, 58,496 


NAVY DEPAKTMENT, BUKEAL OF OKRD- 
NANCE, Washington, D. C. 

Lou-Bar Products, Santa Monica, Calif 
1000) synchro transmitter ty 
IS('xfa 500 synehro tori rece 

(Prop No NOrd-125 


eontrol 


Missile 
2000 synehre 
$166,776 


Vroducts Corp., Vo 
testers MK 30 
17190 


S. NAVAL TRAINING DEVICKH CEN- 
TERK, Port Washington, N. Y. 

Volard Electronies Corp., 43-20-34th St., 
Long Island Cit ee design, «le 
onstruction of radar 
N61339-29, lot 


elop 
lenal inter 
$492,227 
Sylvania Electric Products, lon First 
\ve Waltham 54, Mass., design, develop 
ment and construction of digital 
tems, for actuation of operational fight 
trainers N61339-40, lot, $1,601,402 
International Projecter Corp., 5 La 
lrance \ve ltloomfleld N J design 
onstruction of moving 
assembly N6 ” 


ment and 


ference trainer 


computer 


development and 
radar targets generator 
$4, lot, $312,835 
The Keftlectone Corp., Post iad 
(fonn., design, development and 
ing radar targets generator assembly 
Force type SG13559-50, lot ) eet ere | 


Stamford 


onstruction 


OPPICER, 
Naval 


DISTRICT PUBLIC WoKkhs 
sixth Naval Distriet, Bldg. 12, t - 
Hasse, Charleston, 8S. ¢ 

Sheriock, Smith and Adame, [hos 73 
Montgomery \ia., architectural-engineering 
service preparation of 1958 advance 


1uxiliary alts ‘tation 
\la (NB 


planning or naval 
arin Field, Foley 
4110.000 

White Diesel Engine Div, 
Motor Co 1401 Sheridan Ave 
(ohio 


seG%) 


The White 

Springfield 

procurement of nineteen dlesel-engine 

driven generator set for station +, If l 

and 12 AF Missile Test Center off sh: 

facilities, NBy-6457, Jo $692,554 
MeDonough Construction Co 

’. «), Box 1415, Homestead, Fla 

tion of guided missile control facili 


(WSI107A), San Salvador auxiliar 
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Short SC.1 Begins Taxi Tests 


British Short SC.1 vertical lift research aircraft begins taxiing trials at Belfast, Ireland 
Powered by five Rolls-Royce RB.108 engines, the aircraft has a thick delta wing with 
control jets at tips, and at fuselage nose and tail, to provide stability and control in hover 


ing and transition to forward flight (AW Jan. 


Bb. WW. 1. for the AF Miseile Test Center Off 
hore Facilities, (NBy-5684), job, $1,547,000 
SUPPLY DEPT NAVAL 1Me, Naval 
Kase, Vhiladelphia 1t2, Pa 

LW. Blias Co... 147 Raff Rad., ¢ 
launching 


inten | 
viinder steel engine tw 
be In accordance with MIL drawings anid 
NAF part quantity various, NIS6 
i) (IFE NEG 156 OOST/STOQ), $2 
465 


NAVAL AIK MATERIAL CENTER, Naval 
Kase, Vhiladciphia 12%, Pa 

AlN American Engineering Co., Lox USS 
608, louPont Airport Wilmington 5, Del 
energy absorber assemblies and tridle ar 
rester spare irt IFRS Neg-156/251307/56Q 
(N156-35310) 27,279 ea $196,775 


DISTRICT PUBLIC WORKS OFFICER, 
Sixth Naval District Building 1t2, t ba) 
Naval Base, Charleston, &. C. 

Kuscon Construction Company, |’ 
tox 275 ‘harleston, BS. ¢ Joint Alr Fores 
Navy Electronics Facilities, Naval A 
tion Jacksonville Fla ind) Florida Alr 
Force Site M-114 NOw-S9168, Job. £687,466 

Baroco Electric Companys 
ine., 1°. OO) Box 407, Pensacola, Fla Kashar 
Air Trattic Control Center, Naval Alr Sta 
tion Forrest Shermatr brield Pensacola 
Fla NOby-87030 job, $145. 860 


Construction 


14TH NAVAL DISTHICT NAVY 
c/o FPO, San Francliaco, Calif 

Hawalian Dredging (€o., Ltd 1350 Al 
Moana, Honolulu, Hawall, Additional avia 
tion facilities, Midway «IF RB Nifty G822) j 
$17,085,800 


Certificates of 
Necessity 





Washington—( hice of Defense Mo 
bilization has awarded Glenn L. Mar 
tin Co., a certificate of necessity for 
aceclerated tax amortization in the 
mmount of $7,785,000 for guided mis 
sile facilities with 60 of the certified 


imount allowed Other certificates 


iwarded 


Nerojet-General Corp., Azusa. Calif re 
search and development, 895,00 sith 65 
allowed 

AVCO Manufacturing Corp 
sion, Evendale, Ohlo, radar sets for military 
use, $95. 887 with 65 illowed 

Glenn L. Martin Co., Haltimore 
aircraft, $241,250 with 60 allowed 

rite 2. Kuss, doing business ax Syetem 
Research Laboratories, Dayton, ¢Crht rm 
$70.492 with ¢ 


Crosley Divi 


search and development 
‘ 


alloy d 


p- 30). 


military al 


Vahl, tne Itrookiyn, N. Y 
l allowed 


aft put $ sz with 70 
Northrop Alireraft tne, Hlawthorne, Callf 
$95,000 with 60 allowed 
Marquette Metal 
Ohio, milllary 


iilitary alr aft 
Curtios-Wright Corp., 
Products Division, Cleveland 
slreraftt mponents, $674,546 with Go al 

lowed 
Lockheed Alreraft Cerp., 
inion, Van Nuy Calif rem 
lopment, N19, 4 with 65 allowed 
Lockheed Aireraft Corp., Minnile 
ot Pale Alte, allt research ind 


Missile Spayeterm 
irch and ak 
Syntethin 
«lopment, $550,000 with 60 illowed 
Lockheed Alreraft Corp 
militar streraft | i ’ } ’ al 


Ne 


te 
Marietta, tia 


AMC Contracts 


Wright-Patterson AFB, Ohio—lol 
lowing os a list of unclassified contracts 


for > 
Au Matenel Command 


000 and over as released by the 


Lnited Nireralt Corp Sikorsky Alt 
1 tratford ‘onn | ee 
ii ! hie poles ire parts and data 
Gilenn LL. Martin Ce., Laltimore, $1,027 981 
ght testing of the Matador TM-611 
treneral Dynamics Corp onvair Ty 
n Fort Worth, Tex $1.474,.9.0 for ‘ 
‘ ind development of 
andwich matertal 
Hurroughs Corp., Detrott Mich 
coordinate data tranamitting 
International Ferment Machinery 
N. ¥ $16,585,737 for Mi 


rator sets 


titanium alloy 


aber it nm inte 
14% fer 
liamape 


Magnaves Co., Fort Wayne, Ind, $5 
: fo “ elivers tranemitter 
et contro: and mounting 

Kendix Aviation Ceorp., Mend 
jviv South end, tnd $1,297,688 
aAlreraft brake assembly and Kt'-97 
rake assembly 

Kadlo Frequency Laberateries tne 
ton, N J $1 O575 for olee fre 
mriahiing WYaten 

Niert Steel Preductea Co., (hicns 
mail fer tower immemllies and 
for long-range Air lhtoute Surveillan 
(ARSI-1) 

Maryland Blectronic Manufacturing Corp 
J’ark, Ma $253.800 for Vill 
e108 fou 


aritenitiae 


‘‘ollege 
directional radio 
tubes, $29,024 for elght mets 
ane) 84.150 for engineering or 
ontract $405 0584 


range 


Sorensen & Co Stamford 
‘ for LRGs rectifier 
GUttlan Hrothers Ine 
$23.048 for eleven f i 
Or pres nh approach radu 
Dleetra Volce tne uchanan 
68.50 for ilo hand microphones 
Winpower Manufacturing ¢ 
| for f if ‘ na 


p 













New Low Hysteresis and Threshold in HYDRAULIC RESEARCH’S 


DRY COIL SERVO VALVE 


For High Performance Stabilization 
And Control Systems 


——w DRY COM TORQUE MOTOR 


Unique isolation diaphragm in the 
Hydraulic Research Servo Valve acts 
as a fluid barrier to keep coil and 
motor completely dry. Build up of 
magnetic particles in the flux gap is 
eliminated, No magnetic filters are re- 
quired. Because torque motor operates 
in air there is no coil deterioration due 
to immersion. Pressurized electrical 
connectors not required. 


SYMMETRICAL HYDRAULIC AMPLIFIER DESIGN 
Torque motor and nozzles are arranged 
about the center line of torque arm to 
minimize null shift. Motor mounting 
points are symmetrical about same 
center line to further improve sta- 
bility in varying ambient and oil 
temperatures, 






























































UNITIZED POWER STAGE CONTROL ASSEMBLY 
Power sleeve houses control spool, cen- 
tering springs and null adjustments. 
All are stainless steel. Adjusting 
mechanism is not subject to different 
coefficients of expansion, providing ex- 
cellent null stability with temperature 
changes. 

Near perfect alignment gained by 
this type of construction lowers thresh- 
old. Meee finishes keep friction to 

minimum reducing hysteresis and 
‘increasing valve life. 


TRIPLE FILTRATION 


All oil that passes through hydraulic 
amplifier section is filtered three 
times. The Hydraulic Research Servo 
Valve has five internal micronic filters 
of corrosion resistant steel to assure 
trouble-free performance and im- 
proved reliability. 









The Hydraulic Research Dry Coil 
Servo Valve is available in quantity for 
high performance flight and control 
systems. Write for additional 
engineering information. 


HypRAULIC RESEARCH 


AND MANUFACTURING COMPANY 


Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street + Burbank, Calif. + Victoria 9-2227 


CHALLENGING ENGINEERING POSITIONS OPEN 


SAFETY 





CAB Accident Investigation Report: 





C-82 Crashed on Emergency Go-Round 


\ Fairchild C-S2A (Packet N 4832\ 
owned by Booth Leasing Corporation and 
operated by Sky Spray, a subsidiary of 
United Heckathorn, Inc nd engaged im 
the MEDFLY' project, crashed 
go-around after an attempted landing at 
Boca Raton \irport, Boca Raton, Florida 
August 8, 1956, at approximately 0505" 

The pilot 
employe passengers 
The aucraft was destroved by 
pact and the ensuing fire 


HISTORY 


N 4532N) departed Masters Field, Miami 
Flonda, for Boca Raton Airport at 0445 
August 5, 1956. Aboard the amcraft were 
Pilot Charles W Day Copilot Rae | 


Howry, and three company insecticide-muixer 


durmg a 


copilot, and three company 
fatally injured 
ground im 


wer 


personnel 

The purpose of the direct 36-milk 
was the movement of the aircraft 
and mixer personnel to the Boca Raton An 
port from which the spraying operation wa 
to be conducted. The takeoff of N 4832V 
was followed mimediately by another com 
pany-operated ¢ S2, N 4S29V). and th 
two amcratt iltitude of 
ipproxmnatels 500 feet. N 4529V flew 
the left hghth 
N 4532V until reaching Boca Raton 

Both aircraft arrived over the city of Boca 
Raton shortly after proceeded 
north and west the mile or so to the an 
port Dawn wa 
Uthough 
N 4832\ 
to runway 4 

\fter passing more than 

the length of the 5.000-foot runway a 
mutiated The amcraft then 
1 Chmbing left turn 


tilled and 


flight 


cTCW, 


pro ceded at an 


ibove and to the rear of 


0500) and 
breaking and the runways 


unlighted. were plain! sible 


made a nght turn for approach 


over one-third 
paround was 
mimediately 
Durmg thi 
1 Pure occurred 
C-S2 landed 
urport everal tin 
lh | S. Weather Bureau 05 
West Palm Bea 
Raton sa 
000 and 
nok 
ili aromete 
‘ 1956, wa it 


tri 


INVESTIGATION 


it i of the wreckage Aa yind 
fect to the left of runway 4 


vent ito 
turn the urcraft 
immediately The 
normally afte cling 


pen rep rt for 
banle north of Boca 
ittered clouds 1. 


it vile temperat 


rom 4 poimt on the runwa 


Phe aircraft 


lown 


() 
} 

approa Ss id 

round m a teep nose 

red by the 

ulture and the 

Med 


praving operation sponse 
S. Department of Agri 
State f Florida to 


t fly 


eradicate the 
erranean f 


tirne eferred to herein 


based on the 


are eastern 
tandard and are 24-hour 
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right wing-low attitude on a heading of 
ipproximatels 130) degres It then rotated 
to the left and came to rest on a 
of approximately 60 degrees 

Both tom 
celles, the right engine remaming a few feet 
from the pomt of impact and the left engin 
gomg 42 fect to the 

Examination of both engi 
in flight 
left engine revealed a 


heading 


engines were from thew na 


northwest 

revealed no 
evidence of fire Veardown of the 
failure of the reat 
from the 
bearmg journal to the rear crank 
sith hard 


master rod bearing. Onl holes 


rear maim 
pin wer completeh plugged 
sludge 

of this master rod 


Ihe progressive failure 
| 


bearnmg had resulted in piston lamage 
to center 


throu 


ondition Tihs 


which permitted crankcase o1 

hamber and exit 

exhaust port Phas 

deposits on the left side of the au 
There vas no of onl 

side of ¢t urcraft) and 


reve ike 


combustion 


eviden ‘ 
on the nght 


imimation of the nght engine 


structural 


evidence of malfunction or f 


tite 

Ihe No. 1 propeller was not feathered 

1 all bohack romaimed nbroken om th 

vith no mediation of high rotational 
| 


bxamination disclosed no 


Tr 
hub 
fore if unpact 


clis repancy im the featherme system 


High Rotational Force 
The No 


high rotational forces a 


propeller 
pling vere twisted a 
pres opposite the bine 
Iwo propeller black 
bent ¢ 

at LICes ind one 


bend of 


shanks were 


Ippror miatel 
the direction of rotation 
Phe aucraft stractu 

examined for po 


f andere bheotee Aa 

nlerons and clevator 
tral position mad th 

found offset 

h to l 


ta Aa IPprox nat 
half m 


mitrol 


ondition 
clevator mn 
of th 


furselave 


yround 
wthator nec hanismn 
md wing fap sere found 
d position AU 
torn from ther up position 
inpact The mboard and outboard 
found to be om the Up 


landing ge 
luring 


flap wcTe 
tracted position 

weight of the aurcraft at the tin 
Masters Field, Miam ‘ 
35,7 } man 


ongested areca 


C,ros 
ot takeoff from 
ipproximately 3 % 


- . 
mum allowable 


pound I i 


weight over 


wecording to the CAA waiver, was 43 
pound The load mainsting of tin tw 
empty msectiade tanks locate d 
enter of gravit mal “x five on 
vas determmed to ha 
tributed 
iboard the aucraft at the 
lent 

The Boca Raton 


i triangular mit 


near th 
t tipane 
ccH properly i 
There wa ma pray mate rial 


time of the ac 


four run 
yays mn \ 6,400 
foot N/S (36-18) ronway on the east sack 
md thre (foot runway b/s \W ) 
NE/SW md NWSI 31-1 
the west o inwa 

Phe crew t 45S29N'. the C-S KoOom 
panving N 43 testihed that puffs of 
rpinnuite ipart, wer 


\irport has 


rouration 


dane moke i 
ved com cm tin 


i boomy 


nrcralt) about 
Boca Raton 
ilthough pe ible 


vc reparniite elore 
Interplane rad mtact 


not mad 


Smoke Color Change 
Raton 


im 

olo 

aly 
ration oof 
citi ob 

t, it 
‘airport 


Laneching 


otroction per 
iotriction work on th 

of the accident 
" to tin 
th iptan of the a 
tified 


rite a Hignimpent 
mipan 

I pro ceded around 
cd lim to be 


thitee 


thara 


Airspeed Specifications 
TT a | ! 
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Career News for Engineers! 


Flight Tests are under way on one of 
America’s most important defense projects: 


The Navaho Strategic Missile 


The results are secret —but this much can be told. A test 
vehicle designated the X-10 has gathered new aerody- 
namic and electronic information which will help to 
speed progress on the SM-64 Intercontinental Strategic 


Guided Missile. 


The opportunity —and the privilege—to implement this 


revolutionary data is yours. 


Twenty-eight-year-old Army vet 
WILLIAM ft SCHLEICH was grad- 
uated from Georgia Tech in 
1952 with a BSAE. He joined 
North American as a junior en 
gineer the same year. Seven 
months later Bill was promoted 
to aerodynamics engineer for 
the Navaho missile program. He 
was appointed Supervisor, Sta- 
bility and Control Unit in Octo 
ber of last year. With the help 
of North American's Educational 
Refund Plan, he received his 
MSAE from USC. Bill and his 
wife are hi-fi enthusiasts and 
have a sound system built into 
their Whittier, California home 


If you accept this challenge 
you'll be solving tomorrow's 
problems —today. Here facts 
are collected fresh daily. If 
yesterday's yield proves incon- 
clusive you'll approach the 
problem from a new direction. 
You'll travel new paths and de- 
velop new inventiveness. And 
you'll be guided to each break- 
through by the world’s best- 
informed missile authorities 
your own associates. 

One example of the new 
hardware evolving from this 
creative engineering effort is a 
fully transistorized electronic 
commutator. This instrument 
increases the information- 
relaying capabilities of the mis- 
sile’s telemetering system by 
commutating 27 outputs at 
speeds of approximately 100 
cycles per second. It was de- 


Artwork based on Official U S. Navy Photograph 


veloped by the Flight Test Instrumentation Group. 
North American's Missile Development Division is a major 


center of missile activity 


and a pioneer in the field. As far 


back as 1948 its first test instrument vehicle was fired from 


LYLE C. BJORN has lived avia- 
tion all of his life. As a high 
school boy he built a glider 
modeled after the Wright Bros.’ 
first flying machine — flew it 
from ski jumps near his Utah 
home. He studied engineering 
at Utah State and earned his 
BSME degree from the U of 
Wyoming. Lyle joined North 
American in 1951 and is now 
Group Leader, Field Test Opera 
tions at the Missile Test Facil 
ity, Patrick Air Force Base, 
Florida. He lives with his wife 
and three children near Cape 
Canaveral where he is an active 
leader in Cub Scouts 


a launching platform. Today 
North American ha’ complete 
weapons system responsibility 
for the Navaho — and its test 
program is being conducted at 
the Air Force's long-range 
missile proving ground which 
stretches more than 5000 miles 
across the Caribbean and far 
into the South Atlantic. 

If this sounds like the kind 
of career-opportunity you've 
been looking for—write us 
today. We promise you a work- 
ing climate that stimulates per- 
sonal growth and rewards it 
with responsibility, profes- 
sional recognition and material 
benefits limited only by your 
own ability. Further, you can 
continue to grow academically 
with the aid of our Educational 
Refund Plan—and some of the 
nation’s finest universities are 
nearby. 


Let us know what kind of creative engineering interests you. 
(Please include highlights of your education and experience). 


CONTACT: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 495- W-4 


Missile Development Division, 12214 Lakewood Bivd., Downey, California. 


NORTH AMERICAN AVIATION, INC. 
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SAFETY 


of large, multi-engine aircraft had com- 
menced in the spring of 1956 

The C-82 aircraft were certificated by the 
Civil Aeronautics Administration under the 
provisions of CAR Part 8 as a special 
purpose agricultural and potconten air 
craft. The crew of N 4832V had engaged 
in spraying operations with C-82 aircraft 
over 100 hours. Spraying operations were 
conducted in this instance, the MEDFLY 
project, only in the first two or three hours 
of daylight and normally only the flight 
crew was aboard the aircraft. Captain Day 
had made six previous dawn landings at 
Boca Raton Airport. 

The aircraft log books, normally carried 
aboard the aircraft, were not located and 
are presumed to have been destroyed by 
vround fire. 

A periodic inspection (ACA-319) of 
N 4532V was conducted on June 3, 1956 
The last 100-hour inspection was July 17 
1956. At that time the spark plugs of both 
engines were changed, the oi] sumps were 
drained, and no metal particles were found 
on the screens of either engine. Flying 
time since the last 100-hour inspection was 
52 hours. The last preflight inspection was 
made the early morning of August 8, 1956, 
as witnessed by a company mechanic 

He stated that he arrived at ‘Masters Field 
before 0400 and observed Day and Howry 
attending their aircraft. He did not ques 
tion them, but observed that their car was 
facing the plane with its lights on and 
they were carrying on a preflight inspection, 
each using a flashlight. This continued for 
about 20 minutes before they started the 
engines and taxied over to the landing area 
where they shut down the engines. This 
witness stated that later, while he was 
aboard the other aircraft, both aircraft held 
off the runway for approximately 10 min- 
utes during which time he observed the 
engines of N 4832V being run up. 

There was one -bucket seat, with a safety 
belt, installed aft of the copilot seat. There 
were no seats with safety belts for the 
other two passengers 


ANALYSIS 


It appears that failure of the left engine 
rear master rod bearing was progressive and 
occurred durmg the last few minutes of 
flight. It probably did not become serious 
until the amcraft was at the south side of 
the airport. The cause of the bearing fail 
ure could not be determmed owing to the 
physical damage that had occurred 

However, the presence of sludge in the 
lubricating oil ports suggests that madequate 
lubrication caused bv this condition may 
have initiated the failure. When N 4832\ 
was southeast wf the airport over Boca 
Raton it was m a good position to land 
straight ahead on the northwest runway 

The wind was calm and the only reason 
for contmumg west to land on the north- 
cast runway was that the landing roll would 
have ended near the company insecticide 
mixing station at the northeast corner of 
the airport. Because the opportunity to land 
northwest was passed up, it may be assumed 
that the left engine operating difficulty was 
not as serious then as it became very soon 
afterwards. 

The engine manufacturer recommends a 
reduction of 100 rpm for each one-inch 
reduction of manifold pressure. It is doubt 
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The Futwre Belongs 


Picci Testing... 


AIRCRAFT « ENGINE MANUFACTURING 
ane MAINTENANCE @ OVERHAUL 
auromo@e a INDUSTRIAL PRODUCTION 
LABORATORY Jkoveadl @ QUAL 


AUTOMATION 


¥Y CONTROL 


WRITE FOR DESCRIPTIVE 


COLOR BROCHURE TO 


TEST EQUIPMENT 


DivisSion 


CONSOLIDATED 


O©:resetr. S@BLecrric CORPORATION 
s rT aA mF oR DO é‘ 2.6 2 6 8.8 we 


BRANCHES DALLAS, TEX. * DAYTON, OHIO + LOS ANGELES, CAL. + WASHINGTON, D. C. 
IN CANADA + REXDALE, TORONTO 
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CAUTION 


IN THE AIR AND SAFE. But how about the next takeoff # Will sudden battery failure mean a costly delay? 


New Exide Aircraft Batteries far 
safer against long flight damage 


Which bettery grid would 
you rether put your trust in? 


Silvium alloy grid 
after corrosion test. 


136 


Non-Silvium alloy grid 
after same test, 


The worst risk an aircraft battery can 
face is the repeated overcharging it 
may be subjected to on long flights. Be- 
cause then agents of corrosion quietly 


attack the positive plate grids. 


But in the new Exide Aircraft Batteries 
for commercial planes, grids are made 
of Exide’s exclusive Silvium* alloy—so 
corrosion resistant it actually prolongs 
grid life far beyond average battery life. 
Thus you are protected against the 
dangers of sudden battery failure and 
loss of electrical power just when you 


might need it most. 


Why not benefit from this protection, 
It assures constant response to demands 
of heavy electrical loads as well as longer 
battery life. For complete information 
on Exide Aircraft Batteries, call your 
nearby Exide sales office. Or write Exide 
Industrial Division, The Electric Storage 
Battery Company, Philadelphia 2, Pa. 


*U.S. patent 


Exide 











SAFETY 


ful if the practice was always maintained 
during spray operations which require fre- 
quent power changes. If so, the master rod 
bearing may have been excessively loaded 
at these times contributing to failure. 

It is believed that the crew of N 4832V 
did not become aware of a serious engine 
malfunctioning until the go-around was 
started. The final approach had resulted in 
poor runway alignment, necessitating a go 
around, The left propeller was not feathered 
lurmg the attempted go-around, resulting 
in additional drag 

Contact with the ground came from a 
stall “over-the-top” while in a left turn, as 
observed by the captain of the accompany- 
ing C-82. A tendency of the aircraft to turn 
left, because of a malfunctioning left en- 
gine and low airspeed, would be resisted 
by the pilot’s use of top rudder and this 
action 1s one way that an “over-the-top” 
spin will occur 

Although the landing gear was observed 
to have been in the extended position 
while the aircraft was approaching the au 
port, examination of the wreckage revealed 
that the landing gear was retracted at the 
time of impact. C-82 landing gear retra 
tion tests indicate the average retraction 
trne to be 12 seconds. This amount of 
time would allow the gear to be retracted 
during the left turn which covered approxi 
mately 2,400 feet 


FINDINGS 


On the basis of all available evidence the 
Board finds that 

1. The aircraft and crew 
certificated 

2. Weather was not a factor 
Gross weight of the aircraft and di 
tribution of the load were within prescribed 
limits 

4. During approach to the airport serious 
malfunctioning of the left engine occurred 

5. An improperly planned final approach 
resulted in runway misalignment and neces 
‘itated a go-around. 

6. Durmg the attempted go-around thi 
left engine rear master rod bearing failed 
resulting in loss of power on the left engine 


were currenth 


° 
, 


The propeller avas not feathered for 
single-engine operation 
8. The lack of left engine power at low 
airspeed, and the drag resulting from the 
unfeathered deft propeller resulted in lo 
of directional control 
), During the resulting left turn the au 
raft was stalled and entered an “‘over-the 
top” spin 


Probable Cause 


The Board determines that the probable 
cause of this accident was loss of power on 
the left engine and the drag-induced effect 
of the unfeathered left propeller, resulting 
in loss of directional control durmg an at 
te mpted go-around 

By the Civil Aeronautics Board 

James R. Durfee 
Chan Gurnes 
Harmar D. Denny 
G Joseph Minett: 


SUPPLEMENTAL DATA 


The Ciwil Acronautics Board 
of the accident at 0900, August 5, 1956. An 
investigation immediately started iw 


was notified 


was 
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It’s a quick step to faster assembly 





and reduced labor costs when you 
put T-J Rivitors and Clinchors 
in your production picture! These 
performance-proved machines 
are suited to a wide range of 
assembly jobs for aircraft, auto- 
motive, farm machinery, riviting 
jobs of all kinds. 


T-J RIVITORS automatically 


feed and set solid rivets with 
high production, Electrically 
powered Rivitor sets solid steel 


up to 
depths 8’ to 36”, 


rivets %’ long. Throat 


T-J) CLINCHORS set clinch 
nuts with fully automatic opera- 
tion, controlled by a single foot 
pedal. Available in Underfeed 
and Gravity feed models, throat 
depths 8” to 36”. 


Send today for these helpful 
references: Rivitor bulletins 646 
and 555... Clinchor bulletin 

| §55. The Tomkins-Johnson Co., 
| Jackson, Mich. 


TOMKINS-JOHNSON 








Automatic feeding 
and setting with... 


Speeds up riveting and clinching! 





CALIFORNIA TECHNICAL INDUSTRIES 
BELMONT 6, CALIFORNIA 


Formerly Color Television Incorporated 


LARGE 
AIRPORT 


FOR LEASE 
IN SOUTHERN 
CALIFORNIA 


5,000 ACRES, isolated from populous 
regions. 4 long runways stressed for 
60,000 Ibs. 100 acres of concrete 
ramp space. 7 miles of taxi ways. 
300,000-gallon fuel storage. 

Ideal for the manufacture, test, 
maintenance, modification, repair or 
storage of: aircraft, aircraft com- 
ponents, armament, guided mis- 
siles, drones, jet engines, rockets. 


BLYTHE AIRCRAFT CORPORATION 
P.O. Box 191, Alhambra, California + CU 3-2181 
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THREE-AXIS | 
> PLIGHT SIMULATOR 


Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 
vally-perpendicular reference 
axes, the CTl Dynamic Flight 
Simulator con be programmed 
directly from the output of a 
computer. Operating smoothly 
with no gearing, the instrument 
accepts independent voltage 
signals in each of the 3 axes and 


converts these vector anologs 


into a position corresponding to 
the defined space vecter. 


~By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraft or missile in flight, 
the unit expands the capabilities 
of any laboratory. 


Write for brochure 





PRESCRIPTION FOR 


TEMPERATURES 


WHEN HEAT LEVELS GO UP 

we get busy. Thermal insule- 

tion problems are our 

business. Our compe- 

tent personnel with their 

enthusiastic know-how 

ere experienced in sotving customers’ heat pro- 

tection problems on on individual basis. Our 

R & D facilities, our production equipment ond 

our plant ere designed to serve you with max- 
imum quality and rapid service. 


For information and help on heat protection problems 
ure’ P.O. Box 2007, Santa Ana, Colif. 


‘4 
Joun 
> > 


COSTA MESA 











SAFETY 


accordance with the provisions of Section 
702 (a) (2) of the Civil Aeronautics Act 
of 1938, as amended. Depositions were 
taken at Boca Raton, Florida, on Septembe: 
5, 1956; at Miami, Florida, on September 
6 and 7, 1956; and at Washington, D. C.., 
on September 21, 1956 


Aircraft Operator 


Sky Spray, the operating subsidiary of 
United Heckathorn, Inc., is a_ recently 
formed California corporation maintaiming 
its principal offices with the parent company 
im Richmond, California. United Hecka- 
thorn, Inc., las operated spraying, seeding, 
and dusting aircraft since 1945 

Pilot Charles W. Day, age 34, was em 
ployed by United Heckathorn, Inc., Dec 
cember 12, 1955. He held a_ currenfly 
effective airman certificate with an airline 
transport rating and a C-82, DC-3, and 
C-46 rating under commercial privileges 
He had a total of 4,976 flying hours, of 
which 186 were in C-82 aircraft. His lat 
est physical examination was on September 
29, 1955, and was passed class one, no 
waivers. His last instrument check was 
lebruary 28, 1956, with check rides (CAA 
and chief pilot of company) since that date 

Copilot Rae F. Howry, age 32, was em 
ployed by United Heckathorn, Inc., May 
17, 1956. He held a currently effective 
airman certificate with commercial pilot, 
airplane single-and multi-engine land, and 
instrument ratings. He had a total of 
3,179 flying hours, of which 170 were in 
C-82 aircraft. His latest class D_ physical 
examination was passed on March 1, 1956, 
with no waivers 


The Aircraft 
Fairchild model C-82A, N 4832V, serial 


number 44-23026A, was manufactured in 
1944. Total flying hours were 1,016. The 
aircraft was equipped with two Pratt and 
Whitney model R2800-85 engines. The 
total time and time since overhaul was 269 
hours and 179 hours for the left and right 
engines, respectively. The propellers were 
Hamilton Standard model 33§60-81 with 
total time of 2,260 hours and 2,182 hours 
on the left and nght propellers, respec 
tively. ‘Time since overhaul was 189 hours 
md 1,016 hours 


BEA Will Modify 
Viscount 701 Wings 


London—Permanent modification to 
the wing structure of British European 
Airways Viscounts has been decided on 
following a fatal crash at Manchester. 

Viscounts were grounded after studs 
of the wreckage of the Manchester 
crash produced a broken wing flap bolt 
Witnesses said the flap appeared to 
“buckle” just before the crash 

On this basis Vickers and BEA tech 
micians reconstructed the cause of the 
accident this wav: one of the bolts 
holding a flap guide bracket on onc 
wing failed, and the bracket was forced 
out of position by movement of the 
flap. Resulting damage to the aileron 
controls caused by the accident 
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EMPLOYMENT OPPORTUNITIES 


Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Litchfield Park, Arizona. Available for your use are 
the most modern engineering and research laboratories, 


Here’s a good example of what imagination and enter- 
prise can do—given the opportunity that’s offered bright 
young engineers at Goodyear Aircraft. 


Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress—even while 
flying at supersonic speed—then float safely to earth in 
a watertight, airtight capsule. 

Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft — 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 


in airship design, electronics, radar struc- 


unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
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including a large computer laboratory. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at 
GOODSYEAR 
AIRCRAFT 





EMPLOYMENT OPPORTUNITIES 





Analytical Engineers | 


Marquardt engineers work their own problems on 
this electronic analog computer. 


Marquardt offers opportunities in 
the field of supersonic propulsion 


To solve the complex problems of supersonic and hypersonic 
propulsion, Marquardt needs analytical engineers capable of 
independent and original work. 

To encourage a creative climate Marquardt provides modern 
facilities such as our Analog Computer which enables engineers to 
investigate parametric solutions to these problems. 

The Marquardt computer room contains two separate differential 
analyzers which may be used separately or together. These com- 
puters are designed so that you may set up your problem and 
obtain a solution either personally or with the services of a com- 
puter specialist. Problems which heretofore required many tedious 
hours are now run-off from four milli-seconds to several minutes 
depending on the time scale chosen, 

Operating with a real time scale, the analog computer may be used 
as a simulator in conjunction with other components of the 
physical system. Such an application saves hours of valuable 
design, building and test time. 

You will find a variety of challenging problems at Marquardt. 
Problems involving control components, or complete ram-jet, turbo- 
jet and inlet control systems, are but a few. 


If you would like to participate, please write or phone: 


Jim Dale, Professional Personne/ 
16555 Saticoy Street « Van Nuys, California 
Telephone STate 5-8361 


marquardt< 


AIRCRAFT CO. 








FIRST IN RAMJETS 
Van Nuys, California - Ogden, Utah 





OPPORTUNITIES 


for 


AERONAUTICAL ENGINEERS 
INTERESTED 


in 
STATE OF THE ART STUDIES 


Staff positions available for several expe- 
rienced engineers to porticipate in long-range 
research progroms concerned with the de- 
termination and prediction of trends in tech- 
nologies related to propulsion systems and 
oirframe design. Duties include literature sur- 
veys, visits to research and development 
establishments, preparation of trend and stote 
of the art reports, and consultation with 
representatives of government and industry. 
Staff members may also participate in tech- 
nical research programs, and special studies 
directed toward the development of techniques 
for predicting state of the art. For descriptive 
brochure and technical application form 
write to, 


TECHNICAL PERSONNEL MANAGER 
DEPT. B 

BATTELLE INSTITUTE 

COLUMBUS 1, OHIO 














“different” 
Design 
Engineer 
who will accept 
a challenge 


— to do pioneering 
work in the design of 
airborne communication: 
equipment at the G-E 
Light Military Electronic 
Equipment Department. 
le need a man who can 
work with little supervi- 
sion and come up with 
some original concepts 
which he will follow 
through to production, 
Aircraft receivers and 
transmitters are the prin- 
cipal products to be de- 
veloped, but the experi- 
ence gained will be broad 
... as this field is ex- 
panding rapidly. 

3 to 5 years’ background 
in the design of this 
equipment is required. 


MS., E.E. preferred, 
Please reply in confidence to: 
MR, JOUN STEKNBERG, 
Dept. 868 


Light Military Electronic 
Equipment Dept. 


GENERAL QD ELECTRIC 


J French Read, Utica, N. ¥. SEs . 
x 34 tak 
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Systems Design Engineer: Before his recent promotion, this man 
planned electronic digital computers through development and evalu- 
ation of logical configurations and clectronic circuits. He used linear 
and pulse circuits employing transistors and other semi-conductors; 
evaluated test data from development models for speed, reliability, 
data processing capabilities. Could you handle his responsibilities? 


allenging jo 
Organized only 20 months ago, IBM Military Products 


Division has grown enormously, opening up Career op- 


portunities to engineers and scientists in all these fields: 


* Mechanical Design 
* Optics 


* Cirevit Development 
* Components 

*Cost Estimating * Physics 
* Digital and Analog Systems * Power Supplies 
* Electronic Packaging * Programming 
* Reliability 


* Servo-Mechanisms 


* Electronics 
*Field Engineering 


* Heat Transfer * Systems Planning 


*Human Engineering and Analysis 


‘Inertial Guidance * Technical Publications 


Installation * Test Equipment 


+Mathematics * Transistors 


At the new plant and laboratory in Owego, N. Y., IBM 
designs and manufactures advanced airborne analog 
and digital computers for Air Force bombing-naviga- 
tional equipment. At the new Kingston, N, Y. facilities, 
IBM builds the world’s largest electronic computers for 
Project SAGE, part of our nation’s giant defense net. 
The electronic computer field offers one of the best 
ground-floor career opportunities today. Economic ex- 
perts rank the electronic computer in importance with 
automation and nucleonics in growth potential. Sales at 
IBM, the recognized leader in the field, have doubled, 
on the average, every 5 years since 1930. Engineering 
laboratory personnel quintupled in the past five years, 
Future expansion plans offer even better opportunities, 





DATA PROCESSING 


MILITARY 
PRODUCTS 


TIME EQUIPMENT 
MILITARY PRODUCTS 
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ELECTRIC TYPEWRITERS 


EMPLOYMENT OPPORTUNITIES 


Where do you belong in IBM Military Products? 


Transistor Logic and Circuit Designer: Also promoted recently, this man 
formerly planned, tested and evaluated advanced electronic digital 
computer circuitry. He guided the building of original circuits through 
the development model stage. Other assignments in associated fields 
advanced component development, specialized projects in ferro- 
magnetics, optics. Could you handle his responsibilities? 


are now open! 


As a member of IBM Military Products, you enjoy the 
stability and security of the IBM Corporation, plus the 
opportunity to progress in any other IBM division, Pro- 
motions open up frequently from continuous growth, 
The “small group” approach assures recognition of in- 
dividual merit. Salaries are excellent and company-paid 


benefits set standards for industry. 
Where would you like to work for IBM? 


This map points out key 

IBM plants and labora- 
tories, ine luding the Mili- 

tary Products facilities 

at Owego and Kingston, 

N. Y. Limited openings 

are available at many 

flight test bases and SACE 
computer sites across the nation, 


SEND COUPON TODAY! 


R. A. Whitehorne, Dept. 3204 
Mgr. of Engineering Recruitment 


IBM Corp., 590 Madison Ave. 
New York 22, N.Y. 


Please send me additional information 


Name 





Home Address_ 


a a Zome 
. 


Experience and/or educational background__ 
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EMPLOYMENT OPPORTUNITIES 
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RAYTHEON is one of the world's largest 


companies devoted exclusively to Electronics, 


and the /argest in New England. 


The recently formed Maynard Laboratory is engaged in the de 
sign and development of unique and advanced Coherent Radar 
Systems used in the fields of navigation, fire control and guidance 
The Maynard Laboratory ts specializing primarily in the naviga 
tion and guidance ol SUPCrsOnic aircraft and in specify applications 
of radar for shipborne use. The laboratory has a nucleus of some 
of the country’s finest engineers and scientists working on the 
application of Electronics to the needs of our rapidly expanding 
Aircraft Industry. As is common to all healthy youngsters, this 
new Chginecring Organization is prowing fast and presents un 
matched opportunitics for engineers who want challenging, interest- 
ing work with the prospect of real progress 


Staffing activities are currently under way at all 
levels. If you are interested in these or similat 


projects, contact us to discuss details 


RADAR SYSTEMS ANALOG COMPUTER DESIGN 
CIRCUIT DESIGN MECHANICAL PRODUCT 
ENGINEERING PHYSICS DESIGN 

TUBE APPLICATIONS ELECTRONIC PRODUCT 


RELIABILITY DESIGN 
MICROWAVE DESIGN TEST EQUIPMENT DESIGN 


MAGNETIC COMPONENTS TECHNICAL WRITING 


Write John J. Oliver 


THE MAYNARD LABORATORY 
P. 0. Box 87, Maynard, Mass. 
Tel: TWinoaks 7-2945, Ext. 246 


IN NEW ENGLAND? 














THE 
CLASSIFIED 
SECTIONS 

of McGraw-Hill 
Publications 


can be used at small cost to an- 
nounce all kinds of business 
wants or “opportunities” of in- 
terest to other men in the fields 
served by: 


American Machinist 

Aviation Week 

Business Week 

Chemical Engineering 

Chemical Week 

Coal Age 

Construction Methods and 
Equipment 

Control Engineering 

Electrical Construction and 
Maintenance 

Electrical Merchandising 

Electrical Wholesaling 

Electrical World 

Electronics 

Engineering and Mining 
Journal 

Engineering News-Record 

Factory Management and 
Maintenance 

Fleet Owner 

Food Engineering 

National Petroleum News 

Nucleonics 

Petroleum Processing 

Petroleum Week 


Power 


Product Engineering 


Textile World 


When you want additional em- 
ployees, want to buy or sell sur- 
plus used or new equipment, 
want additional sal 
moanufacture—in fact, for al- 
most any business want—adver- 
tise it in- the Classified Section 
for quick, profitable results! 


ucts to 


Classified 
Advertising Division 


McGraw-Hill Publishing Co., Inc. 


P. O. Box 12, New York 36, N. Y. 
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Assistant Project Engi- 
neer. B.S, Chemical Eng!i- 


neering ing. M 


Design Engineer Group 
Leader. IS. Industrial 


Engineering ele« 


Let these 8 men who 


Preliminary Design Group 
Leader. 
Aero Engineering 


Instrumentation Engineer 
Group Leader. KS 
trical Engineering 


EMPLOYMENT OPPORTUNITIES 


Research Physiciat 
1.8. Physica & Math 
M.S. Physice 


Senior Engineer 


Aero Engineer B. Mechanical Engineering 


Rtreas Engineer 
(ireup ender me Chil 
Enginering MSs Apulied 
Mechanics 


Senior Senior Research Chemiat 
Att. Chemietry. A.M 


ht) tirganic Chemiatry 


switched to Reaction Motors 


help you score Your Success Potential in Rocketry 





RMI Task Force Has Prepared A Technical Test You Can Take At Home 


Many engineers and scientists today are turning 
interested eyes toward the expanding field of Rock- 
etry, aware that this young giant among American 
industries offers unsurpassed opportunities for the 
future. 

Naturally, they are wondering whether their back- 
grounds fit them for this demanding field. 

Now Reaction Motors — in cooperation with profes- 
sional men who have made the transition from 
othdr fields successfully — has devised a way for 
you to determine in advance your likelihood for suc- 
cess in Rocketry. They have prepared a purely tech- 
nical test which you can not only take at home, but 
evaluate for yourself. A sealed envelope containing 
the correct answers comes with the Question Sheets. 


Reaction Motors has two reasons for offering you this 
unusual service: 
1.We need more highly skilled, very creative 


professional men with varied experience to 
meet the current great expansion in rocket 
development projects here 


. We want to reduce to the absolute minimum 
the possibility of your making the wrong ca- 
reer decision. We belicve that every man who 
enters a field should have reasonable assur- 
ance of staying with the field and achieving 
outstanding succ ess. 


Here is your opportunity to discover — quickly and 
easily — whether Rocketry, with its literally un- 
limited objectives, is for you 


Note: There is one Question Sheet for Mechanical 
Engineers, another for Acrodynamiciata, a third 
for Chemical Engineers, etc. So please check your 
field in the coupon below, to ensure receiving the 
Test that applies most directly to you 


FOR RMI'S SELF-EVALUATING 


FILL OUT AND MAIL THIS COUPON 
TECHNICAL TEST OF ROCKET ENGINEERING POTENTIAL 


REACTION MOTORS, INC. 
60 FORD ROAD DENVILLE, N. J. 
ATT:8 Man Task Force 


Please check your field. 

[) Mechanical Engineering 
[} Elect. Engineering 

() Chemical Engineering 

C) Civil Engineering 

() Aeronautical Engineering 
(} Industrial Engineering 
0 Physics 

(C) Chemistry 


Please send me your Sel}-Evaluating TECHNICAL 
TEST for Success Potential in Rocketry 





My Name a 
My Address 








REACTION MOTORS, INC. 


Take this test yourself 
“W here today’s pioneers cross tomorrow's frontiers” 


in the privacy of your home. 
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EMPLOYMENT OPPORTUNITIES 


Su 





Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the must versatile laboratories in the country 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 


Expansion Program 


AC will provide financial assistance towards your Master's 
Degree. A Graduate Program 1s available evenings at the 


University of Wisconsin, Milwaukee 


GMs long-standing policy of decentralization creates in- 
dividual opportunity and recognition for each Engineer hired. 


Milwaukee offers ideal family liv- 
ing combining small town hospital- 
ity with every metropolitan shopping 
and cultural advantage 

for personal, confidential imnter- 
view on your locality send complete 
resume to 


Mr. Cecil BE. Sundeen 
Supervisor of Technical Employment 


ELECTRICAL 
MECHANICAL 
Inertial 
Guidance 
System 
Program 











Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


FLINT 2, MICH. © MILWAUKEE 2, WIS. 














Conti your professi 


experience resume to: 





- Ne 





Airplanes - Helicopters - 


We have a variety of stimulating assignments for experienced Aerodynamicists 
your choice of airplane, helicopter, convertiplane, or missile development 

projects. Also needed are Wind Tunnel Test Engineers for work in our own 

low speed wind tunnel and at other test facilities. 

1 development on our new $6,000.000 “Engineering 

Campus”. Opportunities for advanced engineering educction. Responsibilities 

and remuneration to match your experience background. 


AERODYNAMICISTS 


Missiles 


For qualified applicants, interviews can be arranged at your convenience—either 
in your city or at the McDonnell plant. 
our Housing Department upon arrival in St. Louis. If interested, send detailed 


Moving allowances and assistance from 


RAYMOND F. KALETTA., Technical Placement Supervisor 
PO BOX 516, ST. LOUIS 3, MISSOURI 


M:DONNEL, LL ora 


ierAs tan AIRPLANES AND UM HELICOPTERS + STLOUIS 3,60 


ovalion 








EMPLOYMENT OPPORTUNITY 
for Supervisor of Airline 
Revenue Accounting 
— — nie = eee 2B. v afte 

To tw Cobunti rect. Utles, N.Y 











ADDITIONAL 
EMPLOYMENT 
ADVERTISING 
ON FOLLOWING PAGES 























To 
EMPLOYERS 


who advertise 
for MEN: 


When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only lottens ac- 
knowledged are those of 
the most promising can- 
didates. Gthers may not 
receive any indication 
that their letters have 
even been received by a 
prospective employer 
much less given consider- 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 


Every advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 


It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with ‘Position filled, 
thank written or 
stamped on them. 


We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 







Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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How to make the most roan 
of your engineering career 


One OF A SERIES 


go where engineering 


is interesting "sete 


out of working on interesting 
projects than on stodgy ones. So it makes 
sense to choose a company and an industry 
in which you'll draw engineering assignments 
that give you excitement—and professional 
satisfaction. That way, you'll get more fun 
out of life, and advance faster, too. 


It just so happens that Boeing offers you 
assignments on some of the most interesting 
projects in the country, For instance—an 
advanced supersonic guided missile weapon 
system; the 707, America’s firs? jet transport; 
the revolutionary B-52 eight-jet nuclear 
weapons carrier; the KC-135 jet transport- 


tanker, and top-secret research projects. 


There's a whole world of opportunity for you 
at Boeing, in research, design, manufacturing 
or service, Boeing's growth (400% more 
engineers today than 10 years ago) creates 

an expanding need— and long-range 
opportunities —for engineers of all kinds: 
electrical, mechanical, civil, aeronautical, 
industrial, or related fields, and for 


mathematicians and physicists, 


At Boeing you'll enjoy high starting salaries, 
career stability, retirement and pension plans, 
company-paid opportunities for graduate 
study, and a host of additional benefits! 


MELD MAS lig 


Aviation leadership since 1916 


Plan now to make the most of your engineering 
career, Fill out the coupon and mail it—today! 


JOHN C. SANDERS, Engineering Personne! 
Administrator — Boeing Airplone Co., 
Dept. C-62, Seattle 24, Wash 


FRED 8. WALLACE, Chief Personne! Engineer 
Boeing Airplone Co., Dept. C-62, Wichita |, Konseos 


H. A. MILLIGAN, Supervisor, Engineering 
Personne! — Boeing Airplane Co., Dept. C-62, 
230 New Haven Avenve, Melbourne, Florida 

Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Nome 

School's Yeor(s Degree(s 
Address 

City lone Stote 
Telephone number 

Sec. Sec. No 








EMPLOYMENT OPPORTUNITIES 


Electronics by 


veo 


— means unerring 


accuracy! 


The ‘‘Heart Beat" of the missile is the electronic system 
that directs and guides its unerring flight. The Crosle 


Division of AVCO 


anufacturing Corporation is expand- 


ing its programs and there are top positions for 
Engineers in many different categories. 


| WADVANCED RESEARCH ENGINEERS 
| wWSENIOR RESEARCH ENGINEERS 


Airborne Detense Systems 


* PROJECT ENGINEERS 
Computer & Analytical Systems 
Guided Missile Programs 


THERE ARE ALSO OPENINGS IN: 


% GUIDED MISSILES 


we COMPUTER AND ANALYTICAL 
SERVICES 


Design and Development 
Programming and Application 


% GROUND RADAR 


Stress Analysis and Structural Design 


te ANTENNA AND MICRO-WAVE 
EQUIPMENT 


Write us and find out where you can fit 
into the major programs now being 
started. We'll send you literature and 
we'll tell you about the advantages of 
family living in Cincinnati — the “Queen 
City of the West Closest to the Heart 
of America.” There are numerous com- 
pany benefits and you will be paid 
generous relocation expenses 





% COMMUNICATIONS 


Airborne Transmitters and Receivers 


te AIRBORNE FIRE CONTROL 
SYSTEMS 


te AIRBORNE DEFENSE 
SYSTEMS 
te SERVO-MECHANISMS 
te TRANSISTORIZED EQUIPMENT 


Mr. Nick M. Pagan, Manager 
Technical and Professional 
Employment Office, Dept. P 


Aveo MANUFACTURING CORP. 


CROSLEY DIVISION 


1329 Arlington Street 
Cincinnati 25, Ohio 





ENGINEERS 


7 ei 


Opportunities for Research Engineers, 
Physicists and Mathematicians for 
Systems Research and Development in 
the fields of 
AVIONICS 
NUCLEAR 
AIRCRAFT AND MISSILES 
DIGITAL COMPUTERS 
INFRARED 
UNDERWATER ACOUSTICS 
COMMUNICATIONS 
CIRCUIT DESIGN 
SYSTEMS ANALYSIS 
COUNTERMEASURES 
RADAR 


Excellent working conditions. Adjacent 
to the University of Michigan. Unusual 
opportunity to carry on, with assistance 
university graduate studies while work- 
ing full time. Moving expenses paid. 
U.S. citizenship required 


Write giving details of education 
and experience, to: 
Personnel Office 
BENDIX SYSTEMS DIVISION 
ANN ARBOR, MICHIGAN 


“Condi” 


SYSTEMS 
DIVISION 
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EMPLOYMENT OPPORTUNITIES 





SUNDSTRAND 
AVIATION 


Has Opportunities for 


DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
te Design and Develop 


MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 


Please address complete resume, 
outlining details of your techni- 
cal background to 


MR. HOWARD EKSTROM 
Personnel Director— 


SUNDSTRAND AVIATION 
2531 11th, Rockford, Illinois 











ENGINEERS 


If you have been looking for an Employment Agency 
that is skilled in the STATE © THE ART of 
Technical Kecruitment and RELIABILITY OF IN. 
FORMATION concerning positions, why not com 
municate with us at once! All position fee paid 


FIDELITY PERSONNEL SERVICE 
1218 Chestnut St Phila. 7, Pa. 
specialiate in Aviation and Blectronics 





Searching for 
New Horizons? 





MODEL 141 GAS TURBINE 

AIR COMPRESSOR the engineer a chance to utilize his 
training to its fullest? Extra benefits 
What ore you looking for in your such as paid insurance and hospital 
future job? A permanent position plans in addition to a regular retire- 
with good starting salary and ment program? .. . if any or all of 
advancement? A medium sized com- these are important to you, contact 
pany with a progressive research CAE and let them outline their pro- 
and development program affording gram to you. 


ADDRESS: “SALARIED PERSONNEL” 





8 i ‘ AWN 








HOW TO BE THE HAPPIEST CREATIVE 
: ENGINEER IM CALIFORNIA 
Engineers (E.£., M.E., Mfg., Sales) can 
have the kinds of jobs that creative 
men dream about. Top salaries and 
benefits. Suburban locations in Fuller- 
‘ ton, Newport Beach, Richmond, or 
a Palo Alto 
Write Beckman instruments, inc, 2999 W. 6th Street 


t+ 





Los Angeles 5, California. Ask for Career File 16-F. 
- nd 





SEATTLE REPRESENTATION 
Establishing Engineering Representation Organiza 
tion has time available for one or two additional 
strong lines. Present tines include electronic and 
electro-mechanical systems, electrical and mechani 
cal equipment, parts and components. Sales history 
resume, and top references upon request 

HALL ENGINEERING COMPANY 
1430—130th WN ellevue, Washing! on 

TWX 481 Bellevue, Wash 











To EMPLOYERS 
Who Advertise for MEN: 


Frequently, when there are many applicants 
for @ position, only the most promising letters 
are acknowledged. The other applicants never 
know whether their letters reached a prospe: 
tive employer or net. These men often become 
discouraged, will not respond to future adver 
tikxements and even question their bona fide 
character 

Reery Advertisement Printed Ia Duly Aw 
thorized You can help keep our readers in 
terested and get better returns to your adver 
tising in this section if you acknowledge each 
reply——in plain envelopes, if you wish 


Classified Advertising Division 


MCGRAW-HILL PUBLISHING CO., INC. 


“Put Yourself in Ma place.” 











AVIATION WEEK, April 8, 1957 


Here is an opportunity to join 
an organization that offers 
unlimited possibilities for job 


idvancement and 


personal growth 
We seck men to design ind develop 
i nuclear reactor tor the propulsion 
of aucratt. There may be a place 
for you mm this dramatic and 
thrilling achievement! 
Excellent company benefits 
Relocation assistance 
If youre a Designer, fill out the 


coupon below and rush it to us at once 


Aircraft Nuclear Propulsion Department 


GENERAL@BELECTRIC 


Cincinnati 6, Ohio 


1423 E. McMillan St. 


DEAR MR COWAN MR. JOHN COWAN, | 
SL sii meee PERSONNEL SECTION, A.N.P.D 
ARP AE e eae CENERAL ELECTRIC CO, 1423 £ McMILLAN ST. | 
SAA 2ee 2 eee ee eee CINCINNAT! 6 OHIO 

GENERAL ELECTRIC AS A 

isis mete ti eel. ee NAME oF Ene 

ME MORE INFORMATION 

| UNDERSTANO att Bi) — 

REPLIES ARE HELO IN 

STRICTEST CONFIDENCE 





EMPLOYMENT OPPORTUNITIES 








REPLIES (Bor No.): Address to office nearest you 
c/o Thia publication Classified Adv. Div, 
e - VEW YORK: IP. 0, Bow 12 (36) 
On the inside CHICAGO: 620 N. Michigan Ave. (11) 
eee SAN FRANCISCO: 68 Post Bt. (4) 


LOS ANGELES: 1125 W. 6th Bt. (17) 








POSITIONS VACANT 


Executive Pilot. Twin Engine aircraft. Require 
| A.T.R. rating and minimum of 5,000 hrs. 
| Good salary and full expenses. P-4612, 
| Aviation Week, 1125 W. 6th St., Los Angeles 
17, Calif. 


| Opening for Co-Pilet-Mechanic, Chicage- 
Based DC-3 D18S A&e Comm. Instrum. ratings 
preferred. P-4756, Aviation Week 


Flight engineers experienced on Constellation 
1049 Aircraft. Consideration also given to 
engineers experienced on earlier model Con- 
stellations. Address replies to Chief Flight 
| Engineer, California Eastern Aviation, Inc, 
Oakland International Airport, Oakland, Cali- 
fornia. 





POSITIONS WANTED 
Pilot-Engineer desires position, involving 


some flying, as a sales or engineering repre- 
| sentative for a company manufacturing aero- 
nautical components, (radio instruments, 
. * A.D.F., autopilots, etc.) for business or exec- 
OUTS O ortunit 4] | utive type aircraft. Will furnish own air- 
Y / craft or fly company owned B.S. E.E., Com- 

LE mercial Pilot, 1 year Engineering Design Ex- 
| perience, 7 years Engineering Representative 
Company manufacturing aeronautical 


for 

ia CA A IRB oO RNE FIRE components. Write for complete resume, PW- 

1669, Aviation Week. 
. N ATR Pilot: SEL-MEL-DC3 Tupe rating, in- 
RIN structor, A&E mechanic, 7,000 hrs. 3,000 
hrs. MEL. 420 hrs. actual instrument. Air- 
line Captain & executive experience. All 
ratings current. Age 33, married, two chil- 


RCA puts you “on the inside’”’ in the extremely rapid evolution of dren. Available immediately. Foreign or do- 
mestic. H. Johnson, R 1 Box 328, Benton 


airborne fire control! You'll join the engineers and scientists who Harbor, Michigan. 
uphold RCA as a leader in advanced fire control systems for tomorrow's Washington Office Manager or Representative: 


interceptors and fighters. Successful career in sales, public relations, 

technical liaison and contract administration 
to government and industry. Age 37. Salary 
commensurate with responsibility Refer- 


Among the most interesting i fi rg 

g the interesting and rewarding openings right now at RCA cain aa comin Gasiiie aatiatae. O-atSS. 
are those for servomechanism engineers. You should have design, Aviation Week 
development or systems experience in any of these areas: 





Sales, Contract Manager, 644 years experi- 
lence. Government contract solicitation, nego- 
tiation, project management. Aircraft com- 
pany. Resume furnished. Will relocate. Male 


Gyroscopics Precision Mechanisms 412. PW-4743, Aviation Week 
Simulati cka nd Pilot-Engineer desires position, involving 
om Pa ging a Miniaturization some flying, as a sales or engineering repre- 
sentative for a company manufacturing aero- 
Magnetic Amplifiers Sound System Analysis nautical components, (radio, instruments, 


A.D.F., autopilots, etc.) for business or ex- 


Transistorization Circuitry ecutive type aircraft. Will furnish own air- 
owned. B.S. E.E. Com- 


craft or fly company 
Hydraulics Automatic Controls mercial Pilot 1 year engineering design ex- 
perience, 7 years engineering representative 
for company manufacturing aeronautical com- 
Filters and Networks ponents. Write for complete resume. PW- 
I7f 


3%, Aviation Week 


These creative career positions are open for both senior and junior 

engineers, Resourceful, imaginative engineering minds are needed to 

solve the overall ble lie ‘ Siaiioumeiy = East Coast aircraft supply company desires 
ill problems of reliability and accuracy under extreme adiidiannk thine tase Wank Gana an eed 


environmental conditions. manufacturer Excellent sales connections, 

engineering personnel, ample warehouse, stor- 
age, office and service facilities. Electrical 
a : . ‘ » r = : ews : or hydraulic or hydraulic equipment, stand- 
Please send a resume of your education and experience to: ard parts, hardware. accessories. RA-4798. 


Aviation Wee 


SELLING OPPORTUNITY WANTED 


Mr. ROBERT A. WALLACE 
Engineering Personnel, Dept. A-12D 
Radio Corporation of America 


Bldg. 10-1, Camden 2, N. J. 
RADIO CORPORATION — Cee 
When answering the classified advertise- 


of AMERICA ments in this magazine don’t forget to put 


the box number on your envelope. It's our 
@® Defense Electronic Products only means of identifying the advertise- 


ment you are answering. 





Don’t forget the 

















NN 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


ELECTRONIC 
RESEARCH 
is our busimess 


RESEARCH oa 1 DEVELOP 


f ELECTRONIC‘ 


AC The Electronics Division 


(Digital end Analog) GUIDANCE 


e, z/ 


GYRO- 
SCOPES 





New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION — Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence—and you will hear 


from us by return mail. 


For Employment Application — Mr. Cecil E. Sundeen, Supervisor of Technical Employment — 


AC THE ELECTRONICS DIVIS!ON 
GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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STAFF POSITION OPPORTUNITIES 
FOR 


AERONAUTICAL ENGINEERS INTERESTED 
In 


STATE OF THE ART STUDIES 


Battelle has staff positions available for several experienced engineers to 
participate in a number of long-range research programs concerned with the 
determination and prediction of trends in technologies related to propulsion 
systems and airframe design. Duties would consist of literature surveys, visits 
to research and development establishments, preparation of trend and state 
of the art reports, and consultation with representatives of government and 
industry. Staff members would also have the option of participating in technical 
research programs, and special studies directed toward the development of 
techniques for predicting state of the art. For descriptive brochure and 
technical application blank, write to: 


TECHNICAL PERSONNEL MANAGER 
DEPARTMENT 8B, BATTELLE INSTITUTE 
COLUMBUS 1, OHIO 


SEARCHLIGHT 
SECTION 





EXECUTIVE 
DC-3 AVAILABLE 


9-place conversion . Total time less than 
5000 hours . . . Since 100-hour inspection, 
14:30 . . . P&W 1830-92's, SMOH 14:30... 
Toothpick blade props, SMOH 814:30 .. . 
2-bottle Jato . Cockpit completely mod- 
ernized January, 1957 . . . 200,000 BTU 
Janitrol heater Complete panel and 
radio, including DME and dual omnis. . . 
Ample spore ports and accessories, includ- 
ing 2 engines now in prepaid overhaul 
Realistically priced . Excellent condition 

. Write for technical brochure . . . Crew 
available. 


LINE MATERIAL INDUSTRIES 
R. C. Hitchcock 
700 W. Michigan Street 
Milwaukee 1, Wisconsin 











Has Fine Opportunities For 


FLYING SALES EXECUTIVES 


Exceptional opportunities exist now for qualified, experienced 
salesmen who would like to supervise and direct the sales 
organizational work in a fast growing business aircraft market 
within key regions of the U. S. Those who have executive 
management experience necessary to initiate and administer 
sales programs in the field, and who are qualified pilots, should 
send complete resume and recent photo to Robert J. Geis, 
Marketing Manager, Commercial Sales, Beech Aircraft Corpora- 
tion, Wichita 1, Kansas. 


SALE or LEASE 


DC-4's 
Cargo or Passenger 
Heavy Floor and Cargo Door 


R-2000-9M2—Engines 
2876 Gallon Gasoline 
Complete Radio Equipment 
70 Passenger 
WE ARE OWNERS 
Ready to Go 


Contact Thomas Millstein 
NATIONAL SURPLUS SALES CO. 
1800-14 Charlotte, Kansas City, Mo. 

















LIAISON ENGINEERS 


Will be responsible for engineering liaison activities associated with Design, De- 
velopment, and manufacturing of Airplanes, Missiles, and Helicopters. Requires 
graduate engineers with some experience in Engineering Design, as well as a 
heavy background in Engineering Liaison. Practical experience and knowledge 
of manufacturing techniques may be substituted for Liaison experience. These 
openings offer great promise in a growing function of our engineering organiza- 
tion. 


if interested, send experience resume to: 


R. F. Kaletta 

Technical Placement Supervisor 
P.O. Box 516 

St. Lovis 3, Missouri 


MIDONNELL 2,05 Cratn 





Deal Directly 
With Owner 


Early Model 851, 
excellent useful 
load, pilot, one 
hours fuel & 965 
Ibs. All modifica- 
tions, Total time 
on airframe and 
PaW R985 en- 
gine 299 hours 


Kare opportunity & exceptional value 


SIKORSKY H5A 
Also 3 Commercial 
$-51 HELICOPTERS 


will sell, lease or fina’ 
also have 3 commercial 8-51 helicopters 
For complete —_ contact 
A. J. Ming Hunter 6-7690 
TRADE-AYER COMPANY 
Linden Airport, Linden, W. J. 














FOR SALE 


43E60 sit tomst spans 


PACIFIC PROPELLER, INC. 
P. O. Box 6133, Riv. Hts. Br. 
Soowte £8, Washington 
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ENGINEERS 


MECHANICAL DESIGN MEANS MORE CAREER POTENTIAL 


You'll be working on such advanced and stimu- 
lating problems as how to develop a gas turbine 
with a power-weight ratio of more than 4 to 1— 
in the class of our 158, which delivers 1050 HP, 
weighs only 325 Ibs. 


It involves the design of a variety of static and 
moving parts: compressors, combustors, turbines, 
control components, gear and lube systems. 


It requires men with knowledge of high speed 
machine design, and experience in any of the 
following fields: 


* solid mechanics 
* vibrations analysis 
* mechanical analysis 


« stress analysis 


* experimental analysis 
mechanics 


And at this young, decentralized department an 
able man quickly advances to a position of re- 
sponsibility, cided in every way by General 
Electric's ding benefits and a professional 
development program. Boston's cultural and ed- 
ucational facilities—plus the recreational advan- 
tages of all New England—are within easy reach. 


tat, 











at the 
Small Aircraft Engine Dept. 
of GENERAL ELECTRIC 


Write in complete confidence to: 
Mr. T. S. Woerz 
SMALL AIRCRAFT ENGINE DEPT. 


GENERAL @® ELECTRIC 


1000 Western Ave. West Lynn, Mass. 





SONIC FATIGUE ENGINEER 


For responsible position in our Structures Laboratory. Will requi 


A 4 





physicist or engineer with a minimum of 2 years’ related experience. Should be 
familiar with acoustics in general. and high intensity sound in particular. Advanced 
degree may compensate for less experience. For more information about this 


position. write to: 


RAYMOND F. KALETTA 


PO BOX 516, ST. LOUIS 3, MISSOURI 
TECHNICAL PLACEMENT SUPERVISOR 


Mic DONNELL 


AIRCRAFT CORPORATION 








SCHOOLS 








YOUR 


ORGANIZATION 


Is it complete? 


Are you expanding it? 
Making Replacements? 


SUMMER COURSE IN AIRCRAFT ACCI- 
DENT INVESTIGATION offered by The 
University of Southern California, Los 
Angeles—July 8—July 19, 1957. 


! metitatlves manufacturers: 
CAB and CAA personnel 

neers and supe vt 

vith accident investigat 


aireratt 

it managers, engl 
te: and others concerned 
© atl prevention 


Course deals with investigation of civilian and 
military aircraft accidents inctudes instruction 
in collecting and interpreting evidence, preparation 
of reports, and phases of aero engineering, physi - 
ology and psychology pertaining to investigation 
wend cheek and letter 
Aviation 
Megis 


Tuition: $210.00 To register 
Universit of Beuthern California 
ty hom, Ia Angeles 7, California 

thom « ws June &, 1957 
whure atallable 





Naturally, you are anxious to secure 
the most suitable man or men available. 
You want men with special training that 
will make them an asset to your organ- 
ization. You can contact such men 
through and advertisement in the Em- 
ployment Opportunities Section of 
AVIATION WEEK. 


Classified Advertising Division— 


AVIATION WEEK 


P. O. BOX 12 New York 36, N. Y. 














If there is anything you want 
thet other readers con supply 


OR ... something you don’t want— 
thet other readers can use— 


Advertise it in the 
SEARCHLIGHT SECTION 








New $-S1 Sikorsky parts. Write for inventory 


Stinson Field Aircraft, Box 174% 
Texas, CApital 41-5141 


San Antonio, 





DON’T FORGET 
the tex nunle sient atewering advertine 
it the only an identify 


i “ay “we 
theer to whom you ere writing 


the adve 


SEARCHLIGHT SECTION 








SEARCHLIGHT 
SECTION 








FOR SALE 
AIRFRAME PARTS 


Quotations Answered Promptly 


Or Certified Overhauled - Also 


Facilities For Export Packing. 


Douglas DC-6, DC-4, C-47, B-26 
and AD4. 


North American B-25, AT-6, P-51 
and F-86. 


Grumman TBM-3, F-8F and F-7F. 


Lockheed E-80, PV1, PV2, P2V, 
T-33. 


Also PBY-5A, PBM-5, F4U-5 and 
Twin Beech. 


CHARLOTTE 
AIRCRAFT CORP. 


Post Office Box 9051 
CHARLOTTE, NORTH CAROLINA 








AIRCRAFT FOR SALE 


Corporation owned and operated DC-3C 
(C-47); Executive Interior. Dual Instrumenta- 
tion, Omni, ADF. Collins 174 and 51® 
Communications A-12 with Approach 
Coupler; Internol Oxygen System. Total 
airfrome S/N 4050. P & W 1830-75's; 
LE 550 S/N; RE 220 S/N. Re-Llicensed and 
repainted October 1956. To be sold direct 
by owner. Write 


PS-4708, A 


Michigan Ave 











DC-3s 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 
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SEARCHLIGHT SECTION 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


PacAere Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 


Sento Monice Airport, Sonta Monica, California 


Builders of the incomparable Learstars 





CANNON PLUGS 
Nation's lorgest authorized factory stock 
AN “8” Connectors K Series 
KO Miniatures AN Connectors 
DPD Series Diemend “UG's”’ 
For tmmediate delivery, wire, write, phone 
LIBERTY AIRCRAFT, inc., °°%} 


1023 W. Arber Vitae St. Inglewood. Calit 
ORegon 8-5217 


tne. of tne. of inc. of 
St. Lovis Florida Toledo 


Lambert Field Pompane Beach Express Airport 


lodestar DC3 Beech 


Specialists in Conversion. Maintenance, Overhaul 











NAVCO ... i=. 


has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 








AN HARDWARE & FITTINGS 
ainiess, Aluminum, Grass, Steel. A - 
: or. Lower prices— 
qu Send for wes wall charts Soles 
complete ine. of AN Fittings 


COLLINS CNORIEEEINES a oe 
9050 Washington Biva City, Califernia 


C18 and D18 
BEECHCRAFT 


term contract. 


. ph 
atmen 
* Well equipped See Fi ait = 
radle ' Aircraft hull 
* Full instre- ineurance inciuc- 
mentation ow y Sopiees qe 
* Good selection patna oa 


>» TRADE-AYER COMPANY 
Linden Airpert Linden, NH. J. 
Hunter 6-7690 




















LEASE OR SALE 
DC-4E 


R-200-7M2 engines 
Convertable interior 76 seats 
Overseas Radio 

Financing Available 

Write, call or wire 
NATIONAL AERO LEASING CORP’N 


P.O. Box 184, Miami 48, Fic 
Telephone Newton 5-0734 





C-47B-DOUGLAS 


Passenger or Cargo configuration. Near 
zero time airframe and engines 1830-92 
& W. Sale or lease no brokers. Immedi. 
ately available——not in service. 
FARRAR AVIATION, 325 W. MAIN ST. 
P.O. BOX 113, ONTARIO, CALIF. 




















BEECHCRAFT D-18S 


WANTED FOR PURCHASE 
Low time since overhaul of airframe 6 
engines preferred. Must have good in- 
terior. Send full yr 


P. O. BOX 2363, AIRPORT BRANC 
OAKLAND, a7) CALIF. 














HESTER AIRP« 


AIRWAYS ‘Inc. foc" 


GENESEE 


© ROCHESTER M NY 


TIMMINS AVIATION 


LIMITED 
Offers ... 
LOCKHEED LODESTAR 
Executive 56-S 


D. H. DOVE 
ROYAL GULL AMPHIBIAN 


“THE Business 
AVIATION CENTER” 
MONTREAL AIRPORT 











Available for immediate sale 
“O” TSOH 


AAXICO AIRLINES 


P. O. Box 875 
TU 7-1541 


Miami 48, Fila. 








Immediate Delivery 
We stock, everheul, end instell 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


~75, -92, —94 —202, —56, —72 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


lambert Field inc. 


S. Lewis, Me. 


DC-3 
CARGO 6-47 


FOR LEASE 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233—Miami 48, Florida 











NORSEMAN V 


REPUBLIC RC3 SEABEE — 


pump 
STINSON RELIANT SROF - 


NORSEMAN WHEEL-SKI 
UNDERCARRIAGE - 





FOR SALE 


Manufactured 1957. Test time only on airframe and 
engine. 3 bladed Hamilton standard propellor. Edo 7170 
floats, Norseman 20” skis. Disposable 3150 Ibs. 

Manufactured 1947. Total time 650 hours. Engines 325 
hours and 175 hours. C. of A. valid to November 1957. 
Spare fuel tank, prop., wing float, oil cooler, hydraulic 


Excellent condition, overhavied 1955. Complete radio 
equipment including ADF-12. 
Federal AWA-7550L main and tail—new 


AERO ENTERPRISES LIMITED 


Room 16, 8230 Mayroand Street, Montreal, PQ. Phone: Regent 7-7648 Nights: Wilbank 2579 








(ae 


GIl-APPROVED 
HELICOPTER INSTRUCTION 
FOR QUALIFIED VETERANS 


Let us help you arronge V.A. assistance cover- 
ing % of the cost of teileonter pilot training 
Write for complete information. 


W. H. COFFIN AIR SERVICE 
WHITEMAN AIR PARK 
12930 PIERCE STREET 


PACOIMA, CALIF. EMPIRE 9-110! 
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LETTERS 





Too. Too Fast 


Yours, Vol. 66 No. 11, p. 65, dated 
March 18—did you forget the time zone dif 
ference between Moscow and Peiping? 
‘Thirty-two hundred miles in two hours and 
twenty minutes is a little bit too fast even 
for the most PROGRESSIVE of Red Air- 
planes 

Konsin C. Suan, Lt. Col 

Sub-division for Air Force 

Chinese Government Procurement & 

Services Mission 

Washington 5, D. ¢ 
Apologies to reader Shah and the man 
others who detected the error in the Mos 
cow Peking schedule fo the Tu-104 jet 
transport, A translator's error changed the 
correct time of 11 hr. 20 min., quoted by 
the Russians, to 2 hr. 20 min.—Ed.) 


Again, Mr. Wilkinson 


In answer to F, A, Wilkinson's letter 

AW, Feb. 15, p. 126), it is believed you 
may be in error on a speed and altitude 
record but that is of small consequence 
Your list of achievements ts impressive 
believed vou have 
recording history for some 1,500 years, so 
the list should be relatively long. Mayh« 
omebody should tell vou that, “The way 
we heard it the Russians mvented all thes 
things a long time ago.” The fact you in 
vented postage stamps was a new one Our 
only recollection of the stamps you have 
mvented was a tax stamp imvented = by 
George HT which caused quite a stir in the 
Boston Harbor. Another record you failed 
to mention in connection with this episode 
concerns a tale that is quite prevalent in 
Nhassachiusetts 

It seems the first 4-minute mile 
«tually run by about half the British 
leaving Concord 

Concerning the U. S. airmen who thought 
the Queen Mary belonged to the United 
States, this was quite natural, Since we 
have been loaning and giving money away 
since World War 1 they figured we had 
paid for this thing, so why shouldn't we 
take title to it? 

You are quite right in assuming that very 
few Americans know British passenger craft 
are flying on U. S. domestic airlines. We 
hope the fact gets publicized quite widely 
md that every American writes, phones 
or wires his Congressman and Senator to 
let them know that Britain is once again 
competitive and no longer requires subsidies 
or economic aid which we have been supply- 


Ilowever, it is becn 


was 
Army 


my 

You obviously don't need it any morc 

You mentioned having split an atom 
It is suggested that you don't attempt to 
split more than one since the result there 
from may blow that island into the ocean 
and Brittania would me the waves. We 
would not want this to happen until our 
boys now stationed there have left. 

Ve are glad you are supplying the air- 
planes for use in the U. S. Air Force 
Chis will undoubtedly hasten the departure 
of these boys 


154 


Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42 St.. New York 36, N. Y. 
Try ta keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


It is suggested while drinking your tea 
tomorrow that you give some thought to 
the American Navy that is keeping the 
British life line open and assists you in sup 
plying your symbolic tea 

You will note that the American Navy, 
the largest, the most powerful navy ever 
afloat, is not used to scuba or exploit th 
rest of the world 

In closing, it is wished that your First 
English Guided Missile Regiment will find 
the American designed and American built 
Corporal missile as trusty and as rugged as 
“the sweepings of Europe’ (Americans) 
who built it 

Vhere will always be an England (as long 
as there isa US. A.) 

R. W. Carson 
Buffalo, N. Y 


4 
. 

Vortices: 1911 Style 

| have noticed with mterest the com 
ments on effects of vortices from larger air 
craft on light planes in several issues of 
Aviation Werk (Dec. 17, p. 32 and Feb 
4, ] 130) 

t is anrusing m a way, and tragic in an 
other, since these effects have been known 
for almost fifty years 

In a book I have on aviation printed in 
1911, “The Acroplane, Past, Present and 
Future,” by Claude Grahame White, there 
is a chapter written by M. Lonis Bleriot 
on “Sporting and Commercial Possibilities 
of the Aeroplane.” Bleriot wrote that an 
airplane flying between 70-75 mph. passed 
with immunity through the air stream of 
several airplanes in front of him, He then 
goes on to say that with a slower airplane 
(below 70 mph.) that it could have been 
a fatal maneuver as several planes had been 
turned over when crossing behind other 
aircraft 

Mavbe if we would look back a litth 
more often instead of trymg to fight foi 
progress, the past could help us advance at 
a faster pace 

Roy P. Gispons 
Miami, Fla 


Non-Glamorous Blimp 


All of us here 
justly mers of the performance of our air 
~— during the recent ten-day all-weather 


at Goodvear Aircraft are 


flights in the North Atlantic and the fol 
lowing world's record endurance flight of 
264 hours around-the-Atlantic 

Last night I had an opportunity to read 
my March 25 issue of Aviation Werk, 
and it was a real thrill to read your editorial 
entitled “Navy's Blimps Perform.” You 
have done a beautiful job in summing up 
the whole situation. Your support of the 


airship program is deeply gratifying to all 
of us here at Goodyear. 

Beyond this, | know, it will be greatly 
appreciated in the Navy because the airship 
has been a non-glamorous vehicle that has 
gone about quictly doing its job far at sea 
away from the press 

We agree that the potential of the airship 
for AEW and ASW has hardly been 
scratched, and support such as yours will 
help a great deal in developing this potential 

Thanks very much 

R. W. Ricnarpson 
Vice President 
Goodyear Aircraft Corp 
Akron, Ohio 


Excellent Reporting 


Through the vears Phil Klass has donc 
such an excellent job of writing that we have 
come to expect this same degree of excel 
lence in all of his work and we are, there 
fore, becoming complacent in expressing 
our praise to Phil and to Aviation Week 
magazine for this fine writing 

On Feb. 1, Phil covered the Single Sid 
band-Double Sideband. Symposium which 
was held by ARINC in Washington, D. ¢ 
and then presented in a later issue of the 
magazine a very complete report of thi 
Symposium (Feb. 18, p. 57, 58). We know 
that many of the people who attended thi 
session came away completely bewildered 
and confused by the detailed technical dis 
cussions which took place. Phil was abl 
to clarify the issues, accurately report the 
pros and cons as expressed by the variou 
panel members and members of the audienc« 
and present what was in our opmon a 
highly accurate and informative story on 
the whole proceedings 

This is just another case where Phil ha 
done the industry a great service by an ex 
cellent job of reporting 

Wa. T. Carnes, Jr., Chairman 

Airlines Electronic Engineering 
Committee 

Acronautical Radio, Inc. 

Washington, D.C 


You’re Welcome 


In this week's edition of Aviation Werk 
(March 25), there appears a fe editorial 
(p. 21) on the lighter-than-air experiment: 
recently concluded by the Office of Naval 
Research to determine the all-weather capa 
bilities of airships in the AEW and ASW 
barriers 

As designers and fabricators of all air 
ships participating in the experiments, w« 
believe our employes would Me greatly in 
terested m vour editorial and we are seck 
“ng permission to reprint the copy in ow 
weekly company employe ublication 
“Goodyear Aircraft Wingfoot Clan.” 

We wish to extend our thanks to vou 
for your editorial on behalf of the LTA 
phase of Navy aviation. 

J. A. Messersmirn, Editor 
Aircraft Wingfoot Clan 
Goodyear Aircraft Corp 
Akron 15, Ohio 
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New Sperry transponder tubes 
for missiles and jets / 


offer high signal stability 


High-output SOC-150 and SOU-201 klystron oscillators 
resist shock, vibration, wide temperature swings 


NOW AVAILABLE, these new Sperry klystron oscillators were 

specially designed to withstand the severe environmental 

Stresses generated in high-speed jet aircratt and 

guided missiles. Both types feature high signal stability and 

output power. Yet dimensions are held to the compact size 
required in radar guidance systems designed for the -— *. "47 
newest missiles. Each individual tube is tested to the extremes (~ LW 
of shock and vibration encountered in these applications _ a 


Write for application data on the SOC-1SO and SOU-201 





as Well as similar tubes for other frequency bands 


- SOc-150 
's, , 


Two resor oscillator easily frequency mod 
ulated ove 1 frequency tanpe centered a* 
pecified t ’ istomer Symmetrical mode 
tuned for of vh ambient and wide 
temperatur 

frequency ( band 

Heam voltape 1000 
Heam current 

Heater yvoltape 

Heater cure 

Power output 

Weiphit 


Dimensions 


SOU-201 


Iwo-resonator o* lator 

with internal feedback for ruppedne 
warmup. Short tuning strut Built 
with MILS277A. Tuned by varying 


ty tl igh semi-flexible de 


wap Apat y f 
rrequency 
Heam voltage 
Hear urrert 
Heater voltaye 


Heater urrert 


my SOC.150 , Power output 
Weight 


Dinner 


ELECTRONIC TUBE DIVISION 
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E B POWER 
UNIWERSITY MICRIF.»* 
313 8 1ST ST 

AN’ ARBOR MICH 


Deoeble Hex Seilf-cligning 


Type ZE83173 + 1/4-28, 5/16-24, 3/8-26 


Self-cligning Self-wrenching Mut 
Type LH295S6 + 1/4-28, 5/16-24 


THESE NEW 
SELF-ALIGNING STOP NUTS? 


Got a problem in bolting non-parallel surfaces? Still use a 
costly compromise like hand-selecting tapered shims? Must 
you resort to time-consuming, unwieldy, multiple spot- 
facing operations? 

For a cost-saving, weight-saving, time-saving solution 
try the new ESNA self-aligning fasteners. To meet specific 
application installation problems four different designs are 
offered: a hex nut to standard dimensions; a double hex, high 
tensile fastener which develops 180,000 psi in the 
bolt; a floating anchor nut; and a self-wrenching 
type. All of these parts automatically correct for 
angular misalignment up to 8° in any direction 
from the center line. 

@ The self-aligning anchor nut serves as a “fixed” fas- 

tener for use where the bolt is removable but the 

fastener remains riveted to the structure. 

The self-aligning hex is designed for applications where 

a wrenchable nut can be used. 

The 12-point double hex design provides 180,000 psi high strength 

performance and requires a minimum of wrenching area. 

The self-wrenching design is suggested for locations where tighten- 

ing with a wrench is impractical. The lug anchors itself against an 

adjacent surface for easy wrenching. 
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Self-eligning Ancher Nut 
Type LWA3072 + 10-32, 1/4-28 


Each self-aligning fastener consists of a nut body with 
curved base and mating washer surface which act together 
on the ball-joint principle. Made of carbon steel for use at 
temperatures up to 550°F., these fasteners meet Specifica- 
tion AN-N-10 performance requirements and also the torque, 
tensile, twist-out and push-out requirements of MIL-N- 


25027 (ASG). 


Like to know more about this line of lightweight self- 
aligning fasteners? Mail the coupon today. 


ee ee pe ee ee ee ee 

| Dept. N38-425, Elastic Stop Nut Corporation of America 

, 2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

[] Stendord drawings of four new ESNA self-cligning fasteners. 

(_} Here is a drawing of our product. What self-locking fastener 
would you suggest? 


Nome Tithe___ 
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Street 


City 








